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Keep an eye out for this tag when you’re in the market for fluores- 
cents. It means the fixture is equipped with a General Electric ballast 
—the industry’s finest. It is your assurance of rated lamp life and 
maximum light output, of quiet and trouble-free operation. 

All G-E ballasts are designed, built and tested for permanent 
lamp-matched characteristics. They get the most out of standard 
fluorescent lamps—give you the quality and economy you are looking 
for in fluorescent lighting. Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 





FLUORESCENT LAMPS do not draw cur 
rent directly from the lighting circuit as 4 
incandescent lamps. Instead, they are oper 
ated by a transformer or ballast -especially 
and carefully designed for the purpose. 
With fluorescent lighting, therefore, 
amount of light you get from the lamps, the 
life of the lamp, and to some extent the life 
and efficiency of the fixture itself, depend 
to a large measure upon the characteristics 
of the ballast. Good ballasts mean better, 
more economical lighting. 
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TVIHIS modern, good-looking switch is un- 

matched as a focal point for electrical dis- 
tribution in homes. The block of this Murray 
Range Switch (No. 74-4) is one-piece Bakelite of 
high dielectric strength. The main and range 
switches are fuse-puller type — connections are 
solderless lugs. There are four lighting circuits 
and an extra solderless lug tap that can be used 
for a hot-water circuit. 













Unit construction saves installation time; wiring 
is easy and’ hand room ample. 
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The cabinet is attractively constructed, requires 
little wall space, and installation in kitchens or =e — 
utility rooms is not objectionable. For flush-type : 

ask your jobber for No. 74-4F. Complete data in 





















Bulletin No. 501. We suggest you send for it CAT. No. 74-4 | 
today. MAIN—60 Amp., 125- 
cur 250 Volts, 3 P. 2 Cart. 
; do Fuses. Neutral Solid. 
= BRANCH CONNEC- 
ially TIONS—Range Circuit: CAT. No, 74-6 | 
2 Cart. Fuses. Light- Has 6 Plug | 
the ing Circuit: 4 Plug Puse Lighting 
the Fuses. Circuits. 
life 
end 
ies —— | 
as MAIN AND RANGE 
Also supplied with Range Circuit 
SERVICE EQUIPMENT independent of main service and 
J lighting circuits (parallel connec- 
WITH BRANCH CIRCUITS tion), 100 amp. main solderless 
9 





lugs, Cat. No. 77-4. 














MURRAY MANUFACTURING CORPORATION ° 1250 Atlantic Avenue, Brooklyn 16; New York 
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SIMPLE STEPS 
FOR EASIER 
SERVICING 


Lampand socket are removed together. 
Slight upward pressure and a quarter 
turn remove them from reflector. 


Socket and lamp are returned to re- 
flector and securely locked with merely 
a simple twist of the wrist. 


Release spring-set lever. Reflector and 
lamp are detached instantly, as a unit. 


Reflector may be immersed in water 
for thorough cleaning to restore origi- 
nal reflecting surfaces. 


i & 
\ [than (in 
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Pressing reflector into hood, locks 
reflector in place, lights lamp, again 
delivers full illuminating efficiency. 


| APPLETON DISKONECT REFLECTOR 


Here’s Appleton’s answer to the ever-present proble 
of installing and servicing light reflectors quickly and 
easily. The Diskonect Reflector is attached or detached 
from the hood instantly by means of a snap lock—with 
out twisting, tugging, forcing or the use of tools. Th 
heavy drawn-steel hood is fitted with a spring-set levet 
which locks or unlocks the porcelain enameled reflector 


Even when the Diskonect Reflector remains in placé 
for extended periods, detachment remains quick ani 
easy. Corrosion and “freezing” together of componen 
parts are prevented by metal-to-glass connection—heayy 
rustless cadmium plate to porcelain enamel. 


Diskonect Reflectors are finished in permanent porce 
lain enamel and offered in a wide variety of styles. Com 
plete “‘come-apart”’ construction permits cleansing of al 
parts separately a time-saving feature that enables yo 
to maintain a higher standard of lighting efficiency 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPAN 
1704 WELLINGTON AVENUE . CHICAGO 13, ILLINO!! 


Branch Offices: NEW YORK, 50 Church St. » DETROIT, 3049 £. Grand blvd. « CLEVELAND, 1836 Evel 
Avenue * SAN FRANCISCO, 655 Minna St. * ST. LOUIS, 420 Frisco Bldg. * LOS ANGELES, 100 
Santo Fe Avenue * ATLANTA, 724 Boulevard N.E. * BIRMINGHAM, 429 Brown Marx Bldg. * MINNE 
APOLIS, 305 Fifth St.S. * PITTSBURGH, 414 Bessemer Bldg. © BALTIMORE, 100 East Pleasant’. ' 
BOSTON, 10 High Street + DENVER, 1509 Seventeenth Street » PHILADELPHIA, 1017 Cherry Stree 


Resident Representatives: Cincinnati, Dallas, Houston, Indianapolis, Kansas 
City, Milwaukee, Seattle ¢ Export Representatives: International 
Standard Electric Corp., 67 Broad St., New York 4, N. Y. 


USE THIS CONVENIENT BUYING GUIDE 


A fully detailed and graphically illustrated Appleton Catalog 
will be mailed to you immediately upon request. Be sure to have 
one and use it for faster, easier—completely dependable pur- 
chasing of all lighting and electrical equipment, 
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With which is consolidated Electrical Contracting. 
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wit TOLEDO 
RATCHET THREADERS 





Toledo No. 11 Ratchet Threader, '%” to 114” pipe. 





IDEAL ALL-AROUND TOOLS 
TO SAVE TIME..CUT COSTS! 


When the job calls for close corner work—it’s a 
“natural” for Toledo Small Ratchet Threaders! 
These time-proven tools will save time for you— 
producing clean-cut, leak-proof threads . . . quick- 
ly and easily ...in the most difficult corner job. 


Because these tools are so compact... light in 
weight...and easy handling...thousands of 
better mechanics today prefer Toledo Ratchet 
Threaders for all-around use! 


For any pipe tool requirement, you can’t beat 
genuine TOLEDO equipment—hand tools or 
power. These are the tools that get the work done 
faster, better and at lower cost! The Toledo Pipe 
Threading Machine Co., Toledo, Ohio. New 
York Office, No. 2 Rector Street Building. 





Toledo No. 00 Ratchet 
Threader, %” to %” pipe. 


Toledg No. 12 Ratchet 
Threader, }3” to 2” pipe. 
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Power-distribution systems 
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provides ‘‘double-check’’ 
protection against: 





COMMERCIAL BUILDING 
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for commercial OIL BURNERS 


COMPLETE OIL-BURNER PROTECTION .. . that's 
what you get when you specify General Electric’s new 
photoelectric combustion control. It’s a complete, co- 
ordinated system including master control unit, photo- 
tube holder and electrode holder. Assures positive 
protection against combustion failure by immediate fuel 
cut-off. All components of the system are easily re- 
movable for inspection and test without disturbing con- 
nections. Write for Bulletin GEA-4779: “Photoelectric 
Combustion Control for Commercial Oil Burners.” 
Development of this device is yet another proof 
that General Electric keeps abreast of commercial- 
building needs with complete electric equipment for all 
types of service: elevators, heating and ventilating, 
power distribution and conversion. Your nearest G-E 
sales office will have an application engineer help you 
plan your entire electrical system. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. . 
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For super-durability in small diameter 


Plant conditions that menace most wiring 
seldom bother Flamenol®, General Electric’s 
superior, synthetic-insulated cable. Here, in 
one cable especially developed to overcome the 
disadvantages of other types, are combined 
the important advantages of long life and easy 
workability. 

Inherent stability for long life. It’s the insu- 
lation that makes the big difference. Flamenol 
offers a single thermoplastic covering that is 
both insulation and finish. But there’s a dif- 
ference in thermoplastics. Flanienol insulating 


@ 


Unsurpassed thermoplastic insulation—made only by G.E.—provides 
an extra margin of safety on your low-voltage feeder circuits 


compound—made only by G.E.-—consists of 
polyvinyl chloride plus various plasticizers and 
stabilizers. Chemically inert, it possesses ex- 
ceptional resistance to all those common 
enemies of cable life—moisture, aging, acids, 
alkalies, oils and greases. Moreover, its flame 
resistance minimizes fire hazards. 


Smc!! diameter for fast wiring. These long- 
life properties are packed into a small diameter 
that saves space and simplifies wiring in areas 
where space is at a premium. Its hard, smooth 
finish is free-stripping for easy splicing and 
terminating, and is easily pulled through ducts. 
Seven bright colors are available for quick 
circuit tracing. 

Rigid control for service reliability. As proved 
by billions of feet now in service up to 13 
years, Flamenol’s quality is carefully guarded 
from start to finish by rigid manufacturing 
controls to assure greatest service reliability. 
In all types, sizes and degrees of flexibility to 
meet your needs, Flamenol is available right 
now from stock. For more information, check 
your local G-E representative, or write for 
Bulletin GEA-4352. Apparatus Dept., General 
Llectric Company, Schenectady 5, N. Y. 


Flamenol was the first 600-volt cable of its kind approved for 80 C operation in 
machine tool wiring. While this same cable has only a 60 C rating for raceways, the 
80 C rating for machine use does mean you can count on an extra margin of safety 
at no extra cost when you use Flamenol for low voltage feeder circuits. 
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STANDARDIZE AND SAVE 


FLAMENOL—in all standard 600-volt 
constructions—is one of six modern 
cables mass produced and authorized 
for warehouse stock. Standard designs 
permit quicker delivery and a lower 
price than special types. Each offers 
advantages in its recommended appli- 
cations. 








CORONOL (R)-GEOPRENE For high-voltage power distri- 
bution. Has superior resistance to heat, corona, and 
aging. Bulletins GEA-1788, GEA-4848, 


























VERSATOL (R)-GEOPRENE For low-voltage distribution 
and branch circuit wiring to motors and controls. 
Resists moisture and heat aging. Bulletin GEA-4848, 




















INTERLOCKED-ARMOR For overhead power distribution 
throughout the plant. Needs no conduit, speeds 
installation. Bulletin GEA-4507. 











GEOPRENE PORTABLE CONTROL For connection between VARNISHED-CAMBRIC LEADED For high-voltage feeders, 
control panels and portable push-button stations on distribution in underground ducts. Ideal for heavy 
large machines. Resists rough handling and severe loads in wet locations. Bulletin GEA-2623. 
flexing. 
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"SMITHCRAFT MUST HAVE 
SEARCH BEHIND THE CEIL- ALIGNER HANGER" 


ING LINE” 
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"24 "“SMITHCRAFT USES 
ZINC-COATED BONDER- 










IZED STEEL FOR THE 
HOUSING AND REFLEC- 


ROSION" e 





“THAT LOUVER PRO- 
VIDES 40° CUTOFF BOTH 
LENGTHWISE AND 
CROSSWISE" 


EXACT POSITIONING” 


DONE PLENTY OF RE- “THAT'S THE AMAZING 


TORS TO RESIST COR Smeg 












“THE ALIGNER HANGER LETS US 
ADJUST AND LEVEL THE TROFFER 
EVEN AFTER IN. 
STALLATION" 
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“IF WE'D 
WANTED GLASS 
OR LENS SHIELD. 
ING, SMITH- 
CRAFT'S HINGEDs 
ENVELOPE 
FRAME WOULD 
HAVE HELD IT | 
WITHOUT CLIPS 
.»» AY © 
HANDLE AND 
CLEAN" 














"THAT LOUVER IS 
REALLY RIGID—THERE'S 
NO SAG ANYWHERE" 






F sg THE CEILING | 
HAD RAGGED | 
EDGES, WE'D HAVE | 
SNAPPED THE SMITH- ¢. 
CRAFT TRIM FLANGE ‘ 
ON THE TROFFER RE- 
FLECTOR. THE SMITH- 
CRAFT CEILING SUS- 
PENSION SYSTEM 
COULD HAVE BEEN 
USED TO HOLD UP 
BOTH TROFFERS AND 
CEILING PANELS, 
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LOUVER .. . NO SNAPS, 









“THE DUO-CAM HANG- \ 
ERS HINGE THE LOUVER 
FROM — SIDE" 


* “EINGER-TIP PRESSURE ~ 
OPENS OR COM.- 
PLETELY REMOVES THE 


"OH, THE SMITH- 
CRAFT PLASTER 
PFRAME IS PERFECT. 
IT ASSURES SQUARE- 
NESS AND THE TROF- 
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SMITHCRAFT" 








» “WE'LL BE ABLE TO 
MAKE GEOMETRIC 
PATTERNS OF LIGHT 
WITHOUT COSTLY 
ACCESSORIES" 








SCREWS, OR TRICKY “Aanb WITH ALL ITS AD-|\/ 
GADGETS" VANTAGES, IT COSTS US xX 
NO MORE TO SPECIFY 
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“WE'RE GOING TO 
HAVE A GOOD-LOOK- 
ING ROOM — WITH 
Lat GOOD LIGHTING” F 


Smi | 
LIGHTING DIVISION 


CHELSEA 50, MASSACHUSETTS 
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| Type CBS-1 

















AND BELOW AND UP 

3-25 CBS-1 
3-100 | PBS CBS 
167-500 | CBS CBS 

















Type PBS 


nc tabs tai 


KEY TO TYPE DESIGNATION 
CBS-1 
PBS 
CBS 








1|Select from Complete 


a OF STANDARD RATINGS! 


Single high voltage cover bushing with low 
voltage stud bushings in tank wall. 


& 


High voltage pocket bushings with low volt- 
age stud bushings in tank wall. 


High voltage cover bushings 
with low voltage stud bushings 
in tank wall. 



















Allis-Chalmers Distribution Transformers 


VERY RATING AND DESIGN of distribution trans- 
former listed in the Fourth Report (1948) of 
EEI-NEMA can be supplied by Allis-Chalmers ! 

Size and weight of these transformers have been 
reduced as much as 14, making them easier to handle 
during installation. 

All tanks are given Spra-Bonderized surface treat- 
ment . . . a hot dip phosphate process which protects 
against corrosive atmospheres. 

Heavy gauge steel tanks are seam welded and pres- 


ALLIS-CHALMERS 


Pioneers in Power and Electrical Equipment From Generation Through Utilization 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


sure tested at 50 psi. to insure permanent protection 
against leaks, 

For more details about these and other features of 
Allis-Chalmers distribution transformers, ask your 
nearby sales representative for the complete 12-point 
construction story. Or write for bulletin 6159A. a 2637 


ALLIS-CHALMERS, 930A SO. 70 ST. 


MILWAUKEE, WIS. 
ey, 
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© The photograph and the quota- 
tion in this advertisement are 
used by courtesy of the Pennsyl- 
vania Sugar Company of Phila- 
delphia, and Dan Gutleben, who 
until recently was Chief Elec- 
trical Engineer. 


ERE’S what the chief engineer of a large sugar refinery—using its 
own generators and over a thousand motors from % to 150 hp 
—has to say about “Megger’™* Insulation Testers: 

“Every Saturday...the Wizard (Chief Electrician) applied our ‘Megger’ 
Tester to all of our important generating equipment. Usually nothing happens 
... Then one day the ‘Megger’ test indicates a leak...Like the surgeon’s 
X-ray the ‘Megger’ test detects the condition, and a failure is forestalled. With 
our insulation resistance records we further watch any progressive weakening 
of the ‘arteries’ and have warning that permits us to make repairs at convenient 
times... A maintenance gang without a ‘Megger’ tester would be like a 
surgeon without an X-ray machine.” 

Are you getting the benefit of this kind of insurance protection for 
the important electrical equipment in your plant? ‘““Megger”’ Insulation 
Testers are available in various types (including the unique “Bridge- 
Meg” instrument here illustrated) with ratings up to 10,000 megohms 
and 2500 volts d-c. Write today for illustrated Bulletin 21P7-EC. 


JAMES G. BIDDLE Co. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA. 
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FLUORESCENT FIXTURES | 


Millinery or motor cars, foods or furniture—all merchandise 
moves faster, with less sales effort, when correctly lighted. 

Because the Leader line of fluorescent fixtures for commercial 
use is complete and provides the right fixture for any 


installation, Leader fixtures are easier to sell, too. 





NHC—480 Leader "New Horizon" with Slim- © TL-240 Leader “Trofferlite.” With many 
line tubes. Creates new opportunities for © new and exclusive features, Leader's new 
modern lighting, efficiently, with low main- e  Trofferlite fixtures are ideal for remodeling 
tenance costs, versatility of surface bright- or for new construction. For mounting as 
hess, and higher illumination values. - single units or in continuous rows. 





Leader Adjustable 

VL-440 Leader “Officer” ‘“Direclite.” May be 

aes America’s most beautiful mounted above a dis- 
SM-240 Leader “Schoolmaster.” © fluorescent fixture. Wafer play case ina contin- , 
A newly styled fluorescent fixture © thin. White molded plastic vous run of “Officer” 
for schoolroom use. Optional fea-  destaticized louvers assure units...or with a 
ture is a built-in germicidal lamp. e maximum soft light diffusion. single unit... to spot- 
The Schoolmaster is also ideal May be mounted singly or in _ light merchandise for 
for commercial use. ' continuous rows. added sales appeal. 






Only better electrical wholesalers and con- 
tractors distribute and install Leader fixtures. 


LEADER ELECTRIC COMPANY 
3500 N. KEDZIE « CHICAGO 18, ILLINOIS 
WEST COAST FACTORY: 2040 LIVINGSTON STREET + OAKLAND 6, CALIF. 
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Boller Light 


means 


E> Bella Business 








See the Leader 
Lighting Exhibit at 
Booth 124 
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Patented, No. 1,933,555 


THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


The name ‘‘IDEAL’’ on a wire connector is more than just 
the name of the manufacturer. It is your assurance that 
you have the best, most economical wire connector you 


can buy. Here’s why: 


IT'S DEPENDABLE—For more than 20 years electrical con- 5] 
tractors have been doing better circuit and fixture wiring 
with “Wire-Nuts’”, the original mechanical type wire con- 
nector .-. 


. Millions in use! 


IT’S VIBRATION-PROOF—As the “Wire-Nut’’ 
is screwed on, the helical cone spring insert 
automatically compresses the wires, twists them 
together and cross-threads them in one opera- 
tion. A “Wire-Nut’” connection is permanent! 


IT HAS A SPECIAL SPRING STEEL INSERT that gives 
maximum gripping power—copper coated for better elec- 
trical contact. This insert presses (does not cut) threads 
into the wire. 
m IT'S SAFE—The molded Bakelite shell keeps the 
i wire ends covered—prevents grounds or shorts. It 
is properly cured and inspected; will not crack, 
crumble or deteriorate. It is tested in a hot oil 





p= 


a= bath (300° F.) for one hour. 


IDEAL 


IDEAL 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 





INDUSTRIES, 


IT RESISTS PULL-OUT— 

- A “Wire-Nut” connection of 
two No. 14 wires will stand up 
to 176-pound pull. 


IT IS OF HIGHEST QUALITY—from original materials to 
finished product. The highest precision standards are em- 
ployed in its manufacture, testing and inspection. It is 
visually inspected for smooth edges, high polish, proper 
cure, clear molding of name and size. Se . 





IT 1S APPROVED—Listed by 
Laboratories, Inc. 


Underwriters’ 
and approved by other 


leading electrical authorities. 








SCREWS ON—Like a Nut on a bolt! 
No Solder, No Tape, No Tools 








DISTRIBUTED THROUGH AMERICA'S LEADING WHOLESALERS 


Inc. 


Sycamore, Illinois 
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ARROW 


DUPLEX 
RECEPTACLES 


Com plete Line 
for General 


Installations 


No. 9260 — the new Back-Wired Duplex Convenience 


Outlet — can be side-wired too but the back-wiring 
feature makes easier, more secure installation. Built-in 
stripping guide assures correct stripping, eliminates ex- 
posed wire. Individual terminal clamps hold wires with 
a no-slip grip. Strong plastic base (No. 9260, brown; 
bn No. 9260-1, white Ivorylite), with double T-slots. Double 
iurcerete side-contacts with large recessed binding screws ample 
for No. 10 wire; washer-type plaster ears. Altogether a 
new “high” in receptacles. 
No. 1913-1 — Duplex Convenience Outlet of white Ivory- 
lite, with 4 binding screws for side-wiring only. T-slots 
and wide plaster ears. Long-proved a most dependable 
receptacle for high-grade residential wiring. (For brown 


plastic base, specify No. 1913.) 


No. 400-I — New intermediate-grade Convenience Outlet, 
sturdily built, entirely encased in molded white Ivorylite. 
Double side-contacts with 4 contact screws ample for 
No. 10 wire. Parallel slots with guiding grooves for easy 
plug insertion; wide plaster ears. Meets REA and Federal 
specifications. (For brown plastic base, specify No. 400.) 


No. 401 — Same receptacle body as No. 400 but fur- 
nished with metal outlet box cover for 314” or 4” boxes 


for basement work, private garages etc. 
DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 


Arrow ELectric DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD 6, CONN., U.S.A. 
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FS 25 FLUORESCENT STARTERS 
for use with 

@ 33” 25 WATT and 

© 18 WATT CIRCLARC Lamps 


ay NNN FS 85 FLUORESCENT STARTERS 
\ , | , for use with 
\ ' © 60” 85 WATT Lamps 





Sheldon introduces the first, practical starters for these 
3 new, highly efficient, long-life lamps which will re- 
, — \OOW vitalize the fluorescent industry for manufacturers, 
jobbers, dealers and contractors. 





The FS 25 and FS 85 give FAST, EFFICIENT, SMOOTH, 
RELIABLE starter performance. The FS 85 will also 
work satisfactorily with the 60° 100 watt lamps. 





Write for catalog. 
AVAILABLE 


FOR 
IMMEDIATE a 
DELIVERY! 


SHELDON ELECTRIC COMPANY, INC. IS PROUD OF THESE 
ADDITIONAL CONTRIBUTIONS TO THE INDUSTRY. 


SHELDON ELECTRIC COMPANY, INC. 


THE WORLD’S LARGEST MANUFACTURERS OF THE MOST COMPREHENSIVE LINE OF FLUORESCENT STARTERS 


= j : CHICAGO 6, ILL.—626 W. Jackson Blvd. 
68-98 Coit Street, Irvington ll, N. J. Branch Offices & Warehouses LOS ANGELES 6, CAL.—2559 West Pico Blvd. 
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the Electro 


~@> ELECTRO MANUFACTURING CORPORATION 


2000 West Fulton Street - Chicago 
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Available in various com- 
_binations to meet specific 
requirements. 


CATALOG NUMBERS 


2 Wire 
2 Pole 


8722 


8702 


3802 





| 3732 


, 8832 


2 Wire 
3 Pole 


i 
tpn 5 TWIST Pt 


i - onewont o 


8803 


8733 


8833 


3 Wire 
4 Pole 


8724 





8704 





8804 





8734 


8834 


re | 














Male plug interior in steel enclosure, 
cadmium plated finish. Complete with 
sponge rubber dust-tight bushing and 
cable grip. Maximum cable diameter 
Vy inch. Appr. net weight !/, lb. 


Female connector interior in steel en- 
closure, cadmium plated finish. Com- 
plete with sponge rubber dust-tight 
bushing and cable grip. Maximum 
cable diameter '/2 inch. Appr. net 
weight '/, Ib. 


Single receptacle complete with heavy 
gage steel cover with gasketed flap, 
cadmium plated finish. Fits types FS 
and FD conduit boxes. Appr. net 
weight !/2 Ib. 


Single receptacle complete with heavy 
gage steel cover without flap, cad- 
mium plated finish. Fits types FS and 
FD conduit boxes. Appr. net weight 
¥ |b. 


Duplex receptacle complete with 
heavy gage steel cover with gasketed 
flaps, cadmium plated finish. Fits 
types FS and FD conduit boxes. Appr. 
net weight ¥ |b. 


Duplex receptacle complete with 
heavy gage steel cover without flaps, 
cadmium plated finish. Fits types FS 
and FD conduit boxes. Appr. net 
weight !/> lb. 


Sold through Electrical Wholesalers 8792 8793 





CATALOG NUMBERS 
2 Wire 2 Wire 3 Wir 
2 Pole 3 Pole 4 Pole 


































Duplex receptacle complete with 
heavy gage steel cover with gasketed 
flaps, cadmium plated finish, and type 
FS single gang cast iron conduit box. 
Appr. net weight 354 Ibs. 


8772 8773 


Duplex receptacle complete with .060 
inch brass flush plate without flaps, 
brush brass finish. Fits standard 4 
inch outlet boxes with raised covers. 
Appr. net weight !/5 Ib. 


Single male receptacle interior in 
flanged steel casing, cadmium plated 
finish. Appr. net weight '/g Ib. 


















¢ 
= + att meilaancanian: 


8942R : 8943R 





Single receptacle complete with .060 
inch brass flush plate without flap, 
brush brass finish. Fits standard 4 
inch outlet boxes with raised covers, 
or single gang switch boxes having 2 
inch minimum depth. Appr. net weight 
¥ Ib. 















8842 














Single receptacle complete with cast 
aluminum conduit fitting and cover 
with gasketed flap, corrosion resisting 
finish. Tapped for '/2 inch conduit, 
one way only. Appr. net weight ¥% Ib. 














Sales Representatives in Principal Cities 





idget Ever-Lok units embody all the dependa 
well-known larger t x Ever-Lok Cunits, plus m 
achieved by improy its in design and mat 


Russell & Stoll’s leadership in the manufacture of ,- 
precision-built electrical equipment is the result of =~ 
over four decades of specialized engineering experi- 

ence and skilled craftsmanship, R&S products are 
recognized everywhere as the standard of value for 
materials, workmanship, and quality. 


The midget EVER-LOK plug is automatically locked when inserted into a midget EVER-LOK receptacle or cord 
connector, They can be readily unlocked by a twist of the wrist. The fool-proof bayonet type lock is simple and 
also serves to polarize the connectors, The spring action of the plug is durable and designed to give years of 
trouble-free service, 


1. Dust-proof—A thick sponge rubber washer is provided in 6. Terminals located for most convenient wiring, 


each cap, to be forced over the cord, This serves as a bushing 7. Positive Grounding—Casi re positively gr | by 
andwalie’2s aaliete auluds .ehal iparticlen dials hen Beier Peceraeg Dwg reo 
from interiors of Plugs and Connectors, aa fs: 2 Ror : ee 
2. Contacts—Precision made, self-wiping, and self-aligning, ==», Equipm nding is secured by separate set of be 
craton ol ling eget, ncn 


Santee 


y 


rwriters Laboratories), 


RUSSELL & STOLL COMPANY, INC.) 


Precision-Built Electrical Equipment 
125 BARCLAY STREET, NEW YORK 7, N. Y. 
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PROTECTED! 


(INSIDE AND OUT) 


Robbins & Myers Uni-Shell Motors, made with 
protected end-heads, are protected inside and out 
—from wind and weather; from overheating; 
from need for frequent attention. Extra-wide, 
sealed ball bearings require lubricating only 
every five years. Cooling air circulates through 
the rotor as well as between windings and shell. 
Made drip-proof, splash-proof, or totally en- 
closed in all motor types with identical mount- 
ing dimensions. Sizesto 30h.p. Here’s protected, 
dependable motor performance. Be sure you 


get it! Prompt shipments. Write for literature. 


ReaM lni -Sholl MOTORS 


Authorized Distributors from Coast to Coast 


ROBBINS & MYERS, INC., Motor Division, SPRINGFIELD 99, OHIO 
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This is undoubtedly one of the first 
classrooms to be measured against 
the recommendations of American 
Standard Practice for School Light- 
ing, sponsored by L.E.S. and A.I.A., 
and approved September 20, 1948. 
This child-conditioned classroom in 
John Simpson Junior High School, 
Mansfield, Ohio, meets or betters all 
artificial lighting requirements of 
American Standard Practice, as well 
as (with the exception of the floor) 
those of the National Council on 
Schoolhouse Construction. 


Description of Classroom: Room 101, John 
Simpson Junior High School, Mansfield, Ohio. 
30 feet long, 22 feet wide, 12 feet high. 
Ceiling white. Walls yellow and turquoise. 
Natural finish seating. Light green chalk- 
boards. Ivory tackboards. Double row of 
diffusion screens mounted at windows. 


Lighting Installation: Four continuous rows 
of two-lamp, 40W Wakefield Star units with 
luminous indirect plastic reflectors using 3500° 
white fluorescent lamps. 


Weather Conditions: The survey v.as made 
on November 26, 1948, seven months after 
installation. The day was dark and cloudy 
with sky brightness so low the brightness of the 
diffuser at the window was approximately the 
same as that of the wall adjacent to it (66 
footlamberts). 


A copy of the complete detailed engineering 
report is yours for the asking. It is interesting 
to note that all equipment and materials used 
in this classroom are regularly available from 
manufacturers’ stocks, and we will be glad to 
supply manufacturers’ names, catalog num- 
bers and descriptions of materials on request. 
Write to The F. W. Wakefield Brass Company, 
Vermilion, Ohio. 





Comparison of Brightness Ratios 
























































































Room 101 . : 
John Simpson American Stand- National Council 
aie ard Practice for | on Schoolhouse 
Junior High School Lighti Cc , 
School chool Lighting onstruction 
Brightness of paper to brightness of desk top 1 to 1/1.6 1 to 1/3 1 to 1/5 
Brightness of paper to brightnes of floor 1 to 1/9 1 to 1/10 1 to 1/5 
Brightness of paper to brightness of ceiling 1 to 2.78 (max.) 1 to 10 1 to 10 
Brightness of luminaires to surfaces adjacent to them in 3.4 to 1 (max.) 20 to | no 
the visual fields . , recommendation 
Brightness difference in the surrounding field between 13.5 to 1 no 50 tol 
the brightest and darkest surfaces : recommendation 
Brightness difference in the peripheral field between no 
the brightest and darkest surfaces sales recomm=ndation sen 
Lighting level 38 ft. c. lowest; 30 ft. c. min. 20 ft. c. min, 
569 average 
Comparison of Reflectances 
Ceiling | Above 85% 80 to 85% 85% 
Walls | 62 to 70% 50 to 70% 50% min. 
Trim { 48% 30 to 40% 40 to 60% 
Tackboards | 67% 50 to 60% no recom. 
Chalkboards | 24% 15 to 20% 30% max. 
Desk Tons 1 30to 55% 35 to 50% 30 to 40% 
Floor { 22% 15 to 30% 30 to 40% 
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THE STAR 


COleK efile Over-ALL Lighting jf 


A BASIC CLASSROOM TOOL 
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USE THIS NEW GENERAL-PURPOSE 


INSULATING VARNISH... 


Here at last is a top-quality insulat- 
ing varnish that you can use with 
real assurance in repairing ALL 
TYPES OF MOTORS (except extra 
high-speed armatures). It’s General 
Electric’s new 9574, developed after 
long research and careful testing 
under all kinds of operating condi- 
tions. These are some of the advan- 
tages that this material offers you: 


q) 
Y 


Easier to use. G-E) 9574 is a phenolic 
drying-oil varnish. It’s remarkably easy to 
handle, yet it gives maximum protection 
as a general-purpose insulation. High flash 
point (100 F). And its viscosity of 250 
C. P. average (at 45 F) makes it usable at 
barrel gravity. No special thinners 
required—use petroleum spirits. 

Cures at low temperatures. This 
clear-baking varnish cures at low tem- 


peratures. A baking cycle as low as 212 F 


OUTSTANDING 







BONDING STRENGTH 


Combines excellent 
adhesive properties with 
flexibility, plus extreme 
toughness and hardness. 

High-temperature 

bonding is excellent. 


UNUSUAL 


CHEMICAL RESISTANCE 


Salt-water 
resistance—Excellent 


EXCELLENT 


ELECTRICAL PROPERTIES 


Dielectric strength 
(volts/mil) 1800—2000. 
After 24 hours in water 
at 25 C (volts/mil) 700. 


Acid resistance—Excellent 
Oil resistance—Excellent 


is satisfactory with conventional equip- 


ment. Also cures by infra-red. 


Try 9574 on your motors—Simplify 
your repair work; note the exceptional re- 
sistance qualities it offers you to provide 
LONGER LIFE for the motors you re- 
pair. For more details, write for new bul- 
letin to your local G-E Distributor or 
Section 22-3, Chemical Department, 
General Electric Company, Pittsfield, 


Massachusetts. 


*G-E 9574 gives excellent results on all types 
‘ YT 


of coils except extra high-speed armatures. 


GENERAL GQ) ELECTRI 
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Alkali resistance—Excellent 
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AND WITH FOUR GOOD REASONS !! 1. EXCEPTIONAL FLEXIBILITY. The conductors | 
= of Simplex-TIREX Welding Cables, being made | 
up of many threadlike copper wires properly | 
stranded together, provide flexibility that cuts | 
drag and wrist fatigue to the minimum and 
enables him to work with speed and efficiency. 


























Se 








2. CLEAN STRIPPING. A separator of soft cotton 
braid between conductor and jacket assures him 


of clean, fast stripping. 


3. DURABILITY. The Selenium Neoprene jacket on 
TIREX Welding Cables is cured -in- lead for 
toughness. It furnishes long-lived protection 
against abrasion, oil, grease, acids, and heat. 












Approx: 
o.D. 
Inches 





4. SAFE HANDLING. Selenium Neoprene Armor 
is not readily cut or torn and provides insulation 
that’s electrically and mechanically stable. In 
addition, it is flame resistant. 


Those are the features that can mean greater pro- 
duction, more-finished work, and lower operating 
costs on all of your electric welding jobs. For help in 
selecting the TIREX Welding Cable best suited to 
your requirements, drop us a line at the address be- 
low or call in the Simplex representative in your area. 





SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 


ATLANTA - CHICAGO - CLEVELAND - DETROIT - LOS ANGELES - NEW ORLEANS - NEW YORK - PHILADELPHIA - PITTSBURGH - RALEIGH - SAN FRANCISCO - SEATTLE 
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Arthur F. Moratz, Architect, Bloomington, III. 


“SOUND” PLANNING CALLS FOR 
BUILT-IN TELEPHONE RACEWAYS 


A “Telephone Planned” home means con- 
cealed telephone wires, and preplanned, 
conveniently located telephone outlets for the 


owner. It also means extra profits for you. 


Telephone raceways are being included in 
homes of all sizes today to carry telephone 


wires inside the walls to built-in outlets. 


Remember —NO ELECTRICAL CONTRACT |S 
REALLY COMPLETE UNLESS IT CONTAINS RACEWAYS 
FOR TELEPHONE WIRES. 


BELL TELEPHONE SYSTEM 








ROEBLING 


WITH UNDERGROUND 


~ Roebling 
/y Paper Insulated 
Cable 


YOU WIN WHEN YOU ABOLISH OVERHEAD LINES 


YOU'VE EVERYTHING TO GAIN 
and nothing to lose (except costly 
maintenance and eyesores) when you 
abolish overhead lines. Today’s best 
practice is to put circuits underground 
-.. and to install Roebling Paper Insu- 
lated Lead Encased Cables for long, 


uninterrupted service at lowest cost. 

Roebling Shielded Type H is out- 
standing for 3-phase grounded neutral 
circuits from 13 to 33 kv. It comes in 
both single and multiple conductor 
construction, in regular and Compack 
strand (round or sector). Conductors 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 


ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. %& Chicago, 5525 W. Roosevelt Rd. & Cleveland, 701 
St. Clair Ave., N. E. & Denver, 1635 17th St. & . Houston, 6216 Navigation. Blvd. & Los Angeles, 216 
S. Alameda St. % New York, 19 Rector St. * Philadelphia, 12 S. 12th St. & Pitteburgh, 858'°W. North 
Ave. % Portland, Ore., 1032 N. W. 14th Ave. & San Francisco, 1740 17th St. & Seattle, 900 First Ave. 


are shielded with metallized paper, 
individually insulated, protected with 
perforated copper shielding tape, and 
then the whole assembly served with a 
bronze binder tape and lead sheathed. 

Your nearest Roebling office and 
sales engineer will be glad to help you 
chogse the right cable for your specific 
service. John A. Roebling’s Sons Com- 
pany, Trenton 2, New Jersey. 


ROEBLING 


vy A CENTURY OF CONFIDENCE xx 
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KITCHEN VENT FANS 


Fit varying wall thicknesses 6” to 24”; automatic 
operation; 10” blade; rubber mounted, self- 





lubricating motor is fully enclosed. 


HD cunviencer vent rans 


Five sizes— 10”, 12”, 16”, 20”, and 24”; contin- 
vous duty motor, fully enclosed; porous bronze, 
i self-lubricating bearings. 


id 


j 


i 


i 











New construction or remodeling calls for planned 
ventilation. Yes, hard working breezes are now 
built-in where you want them— in kitchens, re- 
creation rooms, attics and utility rooms. Signal vent 
fans have a performance - proven reputation for 
being dependable, quiet, economical and EASY 
TO INSTALL. Men sien know, specify Signal. Write 
for free catalog, or get all the details from your 


Signal supplier today! 

















AUTOMATIC SHUTTERS TWO - SPEED SWITCH 


Provide outside protection Available with Signal’s 
for Signal Exhaust and Challenger Line Vent Fans. 
Vent Fans. 


SIGNAL ELECTRIC MFG. CO. 


Dept. C-2, Menominee, Michigan 
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"A BOX FOR EVERY NEED” 
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.. « the Improved Reflector 
they're calling 





























While JONES ABolite Reflectors have always been 
considered the finest porcelain enamel-on-steel, now they 
are whiter, brighter, more efficient than ever. A new- 
process white, coupled with our new, continuous-enamel- 
ing furnaces and more positive fusing controls, has 
brought this amazing new finish. 


This new white greatly increases the reflecting quality 
of these lights, giving them the highest illumination factor 
possible with this type of reflector. ABolite’s smooth, 
glass-like surface is easier to clean, requires less time 
to maintain at top efficiency. 





The RLM label on an ABolite reflec- 
tor is assurance it conforms to rigid 
specifications set by the RLM Stand- 
ards Institute, of which Jones is a 
member. 









TLECTRICAL TESTING 
LABORATORIES. INC: 











ABolite Reflectors are made in a variety of types and 
designs for every kind of indoor and outdoor lighting. 
Many improvements in ABolite reflector holders have 
made these reflectors the most economical to install and 
maintain. This is especially true in ABolite Duo-Move 
system of maintenance. 


Write for FREE SAMPLE DISC which shows our improved 
“Whiter than White” porcelain enamel. Ask for catalog 
or see your Wholesaler for complete information. 






See Us at — 








THE JONES METAL PRODUCTS CO. West Lafayette, Ohio 
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you can BE SURE.. te irs 


Westinghouse 
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ANNOUNCING THE VEW 
QUICKLAG LOADCENTER 


Q: 






























Dependable Protection with “job-site’ Flexibility 


The new Quicklag Loadcenter has the kind of these are features that help you to be sure... sure of 
features you’ve wanted most in a modern, fuseless doing the kind of job that will provide lasting bene- 
protective device, Flexibility, for example: With only fits for you and the home builder alike. J-60691 
a minimum stock of basic components, you can tailor Booklet B-3881, just off the press, ex- 
the Quicklag Loadcenter to fit the circuit require- plains every advantage of Quicklag Load- 
ments of any home... and you can do it on the job! again agar i 

e b office will supply a copy or write to 
If the breakers in the loadcenter are not the desired Westinghouse Electric Corporation, 
Capacity, you need only replace them with properly P. O. Box 868, Pittsburgh 30, Penna. 


rated units. The breakers simply snap into place. 
The Quicklag design assures maximum depend- 
ability by providing combined thermal-magnetic 
action. Two tripping forces are employed to assure 
POsitive operation on shorts or sustained overloads 
regardless of the frequency of their occurrence. 
Dependable operation . . .- “job-site” flexibility; 





QUICKLAG_. 
LOADCENTERS 
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fluorescent troffer lighting systems 





| | 
| Important reasons for specifying miller 
| 

















The patented Miller Ceiling 
Furring Hanger simplifies 
installation — makes it pos- 
sible to arrange Troffers to 
form ceiling patterns as 
desired — CEILINGS UN- 
LIMITED*. Channels are 
Bonderized for rust resist- 
ance. 














Miller Troffers arranged in 
rectangular ceiling patterns 
with adjustable spots to 
high-light displays. 




















MILLER Troffer installations result in a finished lighting 
and ceiling job, adequate in illumination, architecturally 
pleasing, structurally sound and economically produced. 
Their versatility of application increases the functional 


sere 
SS 
MIL 
VAMAELNNS 
value of lighting. 


} 
| lie 
MILLER LIGHTING SERVICE IS ALL-INCLUSIVE covering 


needs of planned commercial and industrial lighting. 
Miller field engineers and distributors, conveniently 
located, are at your call. 





> ae Mi i Pa 
LLUMINATING DIVISION, MERIDEN. CONNECTICUT 
ent e y Lig r t HEATING PRODUCTS DIV N Domest 


HII@r COMPANY 
Li] 
| 


‘Rez. Trademark U. $. Pat. Of. 
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Your Conltial Condudl Qithibuite will do 


everything possible to meet your demands 




















® Your Central Conduit Distributor has a modern, efficient operation. 
But he hangs on to one old fashioned precept . . . the customer is 
king. He is always ready to go-the-limit when it comes to service. 
At times, due to conditions beyond his control, he may ask you to 
accept partial deliveries. That's his way of making sure that every- 


one gets a fair share of his supply of Central Rigid Steel Conduit. 


Whenever you need conduit or other electrical supplies, call your 
Central Conduit Distributor first. Tell him what quantities and sizes 
you'll need as far in advance as possible. Your Central Conduit 


Distributor will do his best to meet your requirements. 














(il CENLACO (HoT oD 
RAS 










SPANG-CHALFANT 


Division of The National Supply Company — 
General Sales Office: Grant Bidg., Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 





CENTRAL WH ITE 
(ELECT RS, GALVANIZES 









CENTRAL BLACK ; permanent, wale. on black enamel finish, inside and out. 


MAINTENANCE . 
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Spectacular call for 


HEVROLET 
KINSEM 


BLENDED @ | 
WHISKEY @ | 
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Seliding Wiring 
multiple Conductor 
Control Cable 


Switchboord Wiring 
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‘ you can cut costs by using 

















* 


For switchboards and control apparatus where space 1s 


t . 
at a premium. Bid: 
For re-wiring jobs where increased capacity 18 needed 
and conduits can’t be torn up. 
_ For locations where the wiring may encounter oil, grease, 
BS : ” 
& ‘chemical fumes or acids. 


s in basements or aboard ship where 


ation : 
For damp loc ther insulation. 


mold and fungus might ruin o 


nectacu 
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Sun doesn’t crack it 
Water doesn’t harm it 
Oil doesn’t rot it 


F you have any doubt about what wire and 
I cable to use for a tough job — investigate 
U-S-S Ampyrol. This versatile cable can be 
exposed to all kinds of weather. It will stand 
acids, alkalis, oil, ozone and many common sol- 
vents. It does not support combustion, has ex- 
cellent aging qualities and remains flexible with- 
out cracking. 

Ampyrol is a polyvinyl chloride insulation 
made by a special process developed at American 
Steel and Wire Company. The resulting product 
is uniformly high in quality and physical char- 
acteristics. 

Because of its high dielectric strength, Am- 
pyrol insulated wire has a much smaller diam- 
eter than rubber covered wire. You can’t beat it 
for use on re-wiring jobs where increased ca- 
pacity is needed but the conduit cannot be in- 
creased in size. Ampyrol is widely used for out- 
door signs, radio and electronic equipment, 
switchboards, control apparatus, motor leads, 
and dozens of other tough applications. * 

If you have a difficult wiring job where the 
insulation should be chemically inert—try U-S-S 
Ampyrol. It is available in single wires or in 
cables which can be made to fit your needs. 
Write for complete information. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


}| Ampyrol Wire and Cable 


UN. ft 7 € D 
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Photographs illustrate the ease and speed with which fixtures 
are assembled to Unistrut at normal working height, then 
raised as one unit for suspension. Three minutes after picture 
at extreme right was taken, installation had been completed. 


VIEW OF JOINER 
[> FITTING SUPPORTING 
ZB sl UNISTRUT CHANNEL 
> 







END VIEW OF HANGER 
= FITTING SUPPORTING 
D UNISTRUT CHANNEL 


New Unistrut Hanger Fitting and Joiner Fitting for 
quick, easy fixture hanging. Eliminates drilling — 
allows extreme freedom of adjustment in all direc- 
tions. A single bolt securely locks clamp to Unistrut. 


j 











“Unistrut Method of Supporting 
Fluorescent Lighting Fixtures” 


UNISTRUT PRODUCTS COMPANY 
1013 W. WASHINGTON BOULEVARD 
CHICAGO 7, ILLINOIS 








Firm Name 





Street 





ee 
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yy Send for Pamphlet No. 26 | 





Installed by Wadeford Electric Co., Chicago, at Oak Park 
Township High School, Oak Park. Consulting Engineers — 
Neiler, Rich & Bladen, Chicago. Fixtures by Curtis Lighting 
Inc., and F. W. Wakefield Brass Co. 


TU TE 


Ae, METAL FRAMING | FRAMING | 
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makes fixture hanging easier 
and results in a better installation 


ay FEWER HANGER RODS ro | FASTER, EASIER INSTALLATION 


Entire run of fixtures can be quickly as- 
sembled to Unistrut before raising com- 
pleted unit to ceiling for suspension. 


Hanger rods may be spaced as far as 
15 feet apart, resulting in lower costs 
and a better appearing installation. 


4 | COMPLETELY FLEXIBLE 

2] PERFECT ALIGNMENT 
Hangers may be installed at any point 
along Unistrut continuous slot chan- 
nel. Allows greater adjustment—easier 
alignment and leveling of fixtures. 


Unistrut is perfectly rigid and straight 
—results in true alignment of fixtures. 
Standard lengths 10 and 20 ft. 


Unistrut has hundreds of other uses—completely adjustable and 100% re-usable! 


PURpP 0 $ Representatives 


& in all Principal Cities 


UT PRODUCTS COMF ANY 
a? 1013 W. WASHINGTON BLVD., CHICAGO 7, ILL. 
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Get Action 


* 24 hours to make and install coils 
in 250 HP motor 


* Rebuilt-250 HP slip ring motor in 
2% days 


* 3 days to rebuild 125 HP_motor in- 
cluding 200 miles of truck shipment 


THise ARE ACTUAL JoBs turned out by 
Giles Armature and Electric Works, 
Marion, Illinois . .. the kind A-C Certified 
Service Shops are doing every day! 


When every hour costs money . . . when 
Production is stopped... Allis-Chalmers 


a ity 


Certified Service on motors, transformers, 
pumps, etc., can get you rolling again, 
fast. Dependable for prompt service on 
routine work, too. 


Call Your A-C Office or Dealer, A-C 
Certified Service Shops are hand-picked, 
independent repair shops meeting rigid 
standards for equipment, trained person- 
nel and business reputation for square 
dealing. For the one nearest you, ask your 
Allis-Chalmers Dealer or District Office. 


Check with us for new motors too. Stock 
or quick delivery on many sizes, types. 


Texrope and Vari-Pitch are 


Allis-Chalmers trademarks, aos 


ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS 


ALLIS-CHALMER 
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LIKE 
THIS: 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and District 
Offices throughout the country. 


MOTORS — 4 to 
25,000 HP and up. 
Matching Allis-Chol- 
mers Control. 


TEXROPE — Belts in 
all sizes and sections, [7 
standard and Vari- 
Pitch sheaves, speed 
changers. 


iim PUMPS — Integrol 
mp wt faa) motor and coupled 
; vein types. Sizes and rat- 
ings to 2500 GPM. 
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If you are expanding or relighting your 
plant, you can lower operating costs and 
gain greater efficiency feeding motors and 
lights by using a modern distribution system. 


In such a system, higher voltages are 
brought close to the load and are stepped 
down at the motors and lights they serve 
with modern, dry-type transformers. 


You will: 
GET BETTER REGULATION 
SAVE COPPER 
SAVE INSTALLATION COSTS 
REDUCE OPERATING EXPENSES 


And Westinghouse dry-type transformers 
will give you additional advantages of 
SMALL SIZE AND LIGHT WEIGHT, 
important to the men who actually install 
the transformers. 









MK 


Hee 
fife : ‘bd 


A NEW FEATURE—T wo popular dry types, 
AJR and AVR, are now offered with or 
without a built-in circuit breaker. With 
this new feature, the need for separate 
protective devices is reduced. AVR-B 
(with breaker) is shown at left. 


" BHOBSH/P 1M TRAM SPORMER? QEVELOOMENT | 
~ in POR EVERY POWER OUSTRIBUTION VOB” 





To get these extra “plus” advantages, 
Westinghouse leadership in engineering 
introduced Class B insulation and de. 
veloped HIPERSIL*, the steel that carries 
one third more magnetic flux. 


That same engineering is ready to assist 
you with the proper application of dry-type 
transformers in the distribution system best 
suited to your needs. Call or write your 
near-by Westinghouse office for your copy 
of Booklet B-4009. Westinghouse Electric 
Corporation, Transformer Division, Sharon, 


Pennsylvania. J-70511 
*Reg. U.S. Pat. Off. 





ABOVE—Type GP which, with of 
MT, are small, class A insulation 
transformers serving loads undet 
2 kva. 


LEFT—Dry-type power center, used 
indoors as part of modern indus 
trial distribution. 
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A LOW-COST GLASS CORDAGE that offers these 6 Major Advantages. 


e IT Possesses Very High Breaking Strength 


e IT Will Not Rot 


e IT Possesses Good Moisture Resistance 


e IT Will Not Stretch or Shrink 


e IT Resists Oils, Corrosive Fumes and Most Acids 
e IT Is the Lowest Cost Cordage on the Market 
Combining all of these Plus Advantages 


Fiberglas* Cordage, made by plying fine, strong, 
flexible filaments of glass into cord, offers to 
manufacturers of electrical equipment and to 
repair and rewind shops the superior electrical 
and physical qualities of glass, the ideal in- 
organic insulating material. 


Recommended for use in all electrical equip- 
ment—wherever a low-cost binder twine or high- 
strength tension member is required. It is used: 


For banding field and armature coils 

For wrapping string bands on small armatures 

For protecting front of the commutator V-ring 

For reset strings 

For tying slot insulation in place 

As binding on the V-ring extension 

As filling in winding coils 

To lash ends of coils in large motors and generators 


As lacing cord (wax-treated) it is used: 
© For assembling and tying wire harnesses. 


Available, through leading electrical distribu- 
tors, in sizes ranging from .014” to .154” in 


diameter, either treated or untreated. Treat- 
ments—oil, neoprene or wax. 

Try wt! Tie it! Just fill in and mail the coupon 
below for more complete information and a 
sample of this low-cost, high-quality cordage. 
Owens-Corning Fiberglas Corporation, Toledo 
1, Ohio. Branches in principal cities. In Canada: 
Fiberglas Canada Ltd., Toronto, Ontario. 





Owens-Corning Fiberglas Corporation 
Department 856 
Toledo 1, Ohio 


Please send me more information and a sample of 
Fiberglas Cordage. 


Name ne Title i. 
Company 

Street and Number a e 
City _ __Zone _ State 


| 
| 
| 
| 
| 
——— |} 
| 
| 
| 





OWENS-CORNING 








*FIBERGLAS is the trade-mark 
(Reg. U. S. Pat. Off.) of Owens- 
Corning Fiberglas Corporation for 
a variety of products made of or 
with glass fibers. 


FIBERGLAS 


ta ne an a MATERIALS 


ELECTRICAL 
INSULATING 
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MODEL 901 SERIES 


-€ ann D-C PORTABLE 








revs Ves Fs ee 


Pee eecee ee bse 
4 





Veer vverer eves sess 


the modern concept 








in READABILITY... 
in SHIELDING! 


ng you Weston’s 


pose portables 
e offered with 
y will reflect 


INSTRUMENTS 













Nbany © Atlanta © Boston © Buffalo © Charlotte © Chicago © Cincinnati © Cleveland © Dallas © Denver * Detroit © Houston © Jacksonville © Knomville © Little Rock © Los Angeles © Meriden © Minneapolis © Newark 
New Orleans © New York © Oriindo © Philadelphia © Phoonix © Pittsburgh © Rochester © San Francisco * Seattle © St. Louis * Syracuse © Tulsa * In Canada, Northern Electric Co., Ltd., Powerte Devices, Li. 
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bigger, better, more profitable wiring jobs! = 
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SQUARE D’s 7 
Thermal- A Magnetic 
MULTI-BREAKERS 
Give Complete Circuit Protection 
and Customer Satisfaction ' 
,,. because they 
_hold harmless momentary overloads but trip 
on continuous overcurrents before wire 
insulation is damaged. 
‘ —trip quickly on “shorts” to localize damage- 
—gi t tecti JN rts b t— Book ae 
Reason #7 /-+- al Ever- tee 
—are non-tamperable- Factory test-tripped ‘i. 
and sealed. L. 
Compare the electrical appliances available for today's _are safe. No live parts exposed: Anyone (Ee 
° ' can operate them. ' 
home with those of only 4 few years ago! That s only the _ include switching means os well a5 circuit ce 
peginning—think of the ones to come! Home owners want peeteom nn 8 eee ae 
—are compact. or ex ansion i) | agricul 
these appliances and they need an electrical system that a space , L 
can handle them. That's where you come in. _are attractive. “Om be installed in mos! L- 
a oe convenient location. bic 
Sell the Multi-breaket idea of complete circuit protection ie 
in addition to adequate wiringd- hat’s the one way of pre oe 
venting overloads, annoying service interruptions. and the E 
nuisance of replacing burned-out parts. You are building - 
the market for your services when you help your customer 
take full advantage of “electrical living” by installing 
Multi-breakers- 
Would you like to know the five other reasons? 
Write the Square D Company, 6060 Rivard St, 
Detroit 11, Michigan. We'll mail them, pronto. 
| ——_ eee 











1 








SQUARE D COMPANY CANADA LTD., TORONTO * 








D peTRO!T . MILWAUKEE . Los ANGELES 
Z SQUARE D de MEXICO, S- Ax MEXICO CITY, D.F 
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i NEW 
_ | LYTRONS: 


by LIGHTOLIER 





BETTER TO SEE BY 
NEW, modified parabolic curved reflectors 
SCIENTIFICALLY spaced bulbs 

‘ENGINEERED for maximum light cutpt 








GOOD TO LOOK AT 






NEW die-cast ends 








PERMANENT 
Chromium and 
Lumino-White Finish 
















CLEAN, CRISP, 
SHALLOW DESIGN 


Wer 


EASIER TO INSTALL AND MAINTAIN 
NEW snap-on covers 
NEW slip-on ends 


NEW, INTERCHANGEABLE fixtures and 
hangers 


NEW, SOLO’STALL “one-man” hanger 


NEW SIZE, 25 watt, as well as 20 and 40 
watt, in both high and low power factors. 


XT LIGHTOLIER 


Jersey City, N. J. 

















Attach this slip to your letterhead or 
business card and mail to LIGHTOLIER, 

Dpt. W-3, JERSEY CITY 5, N. J., for complete 
Lytron catalog and profit-making plan. 
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You know yow’re right 












1. Tough, baked-on Glyptal* 





lacquer finish outside 


a 


2. Hot-dipped zinc outside 


3. High-grade steel 





4. Hot-dipped zinc inside 


hep Tough, baked-on Glyptal 


WIRING PROTECTION 


These are five of the reasons why General Electric white rigid 
conduit is such a general favorite with electrical contractors and 


maintenance men everywhere. 


Always, when you think of conduit for protection from atmos- 
pheric corrosion, think of ““G-E White.” For further information, 


see vour nearest General Electric Construction Materials distribu- 





tor, or write to Section C21-318, Construction Materials Depart- 


ment, General Electric Company, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL @@ ELECTRIC 
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RACEWAYS ROUNDUP 


with your 


GENERAL ELECTRIC 


Construction Materials Distributor 


Where chemical cor- 
rosion is a threat to 
wiring, specify 
General Electric 
black rigid con- 
duit. “G-E Black” 
is made from the 
same high grade steel as “G-E 
White.” “G-E Black” is treated 
with a protective coating of tough, 
black enamel, baked on at high 
temperature. This hard, glassy- 
smooth finish makes wire pulling 
easy, and is an excellent paint base. 





Service entrance cable 


variety are avail- 

able from General 

Electric. This line 

includes a large 

selection of the popular types of 
waterproof entrance caps, sill 
plates, cable straps and water- 
tight connectors. 


EN 
fittings in a wide (HY) | yn 
~ y/ AZ 


If you’re wondering 
how to get raceway 
protection for wir- 

ing in cramped 
\ quarters, for ma- 
chine tool or 
' temporary wiring, 
General Electric flexible steel con- 
duit is the answer. This conduit is 
strong, yet very flexible. It’s 
quickly installed, and the zinc- 
coated strip steel is wound in a 
way that makes wire pulling easy. 





Your General Electric 
distributor Can save 
you lots of time 
and trouble when 
you order wiring 
materials. Because  ¢ 
he carries the com- 
plete General Electric line, you 
can order every item you need 
from him. One order does it — 
no running around getting part of 
your order in one place and part 
in another. It’s the kind of “one- 
stop, one-package” service busy 
contractors need to help stretch 
scarce working hours. 








Conduit 
Products 


































































FOR IDEAL SHELVING ILLUMINATION 
























AISLE: STOCK REFLECTORS 








@ This type of reflector fully 
meets the need of illuminating 
shelving, bins, or stacks of car- 
tons piled on either side of nar- 
row isles, It does this important 
job because of its unique and 
practical design. Scientifically 
arranged reflecting surfaces 
make it possible for light to 
reach from upper tiers of shelv- 
ing to floor level. There is effec- 
tive eye shielding too. It is ac- 
complished because of a lower 
light cutoff angle at each end 
of the reflector. 


























a 














Suggest this reflector wherever 
you have a stock room lighting 
installation. Get all the details 





























from us now! 























MEMO 


Dear Mr. Contractor .. . 


It is our pleasure to say welcome to 
you at our Booth No. 44 during the 
Third International Lighting Exposition. 


Your visit will give us the opportunity 
to discuss your lighting sales situa- 
tion, or we will gladly chat with you 
regarding your favorite football or 
baseball team. Then again you may 
want to tell us about that “75” you 
shot in golf last summer. 


We are all for you for a better score 
in lighting sales. Maybe a little visit 
at our booth will give us both a lift. 
We are always happy to shake hands 
with our friends and to meet new 
friends—so come on over fellows and 
let’s have a mixed business and pleas- 
ure session. 
. 


Sincerely 
D. E. WORRELL 


GEO. ARRAS 
RAY GALLAHER 





SEE US AT BOOTH 44 











a 





vere. | wae CHICAGO 7, tae. 


QUADRANGLE MFG. CO. 
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contractor... 
but | 
planned 


my bathroom 
for Comfort / 










































ink oCdam Electric Co. 


ST. LOUIS 13, MISSOURI 
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Yes, this housewife and thousands of other homemakers 
like the instant heat provided by the @ Quikheter. They like 
its penny-pinching economy, too... for the @ Quikheter 
costs but a few pennies per hour of continuous operation. 














In bathrooms, bedrooms or nurseries, the @ Quikheter 
lets them wash, dress, or shower in warm cozy comfort. 

A simple flip of the wall switch spurs the @ Quikheter 

into action ... quickly and efficiently. 







Plan to include the ( Quikheter in remodeling or new 
building plans. Homemakers will thank you for 

giving them instant and healthful heating comfort in 
rooms that need supplemental heat. 


You'll find the low-cost @ Quikheter easy to install 
and economical on everything but comfort. Talk it 
over with your @ Representative, or write today for 
Bulletin No. 1102. 







Sylvania enters low-cost 


fixture field with FAW, 74 4/4 


ECONOMY MODEL 


F-240 


ERE’S important news for electrical contrac- 
tors—a Sylvania Industrial Fixture in the 
lower price bracket! For the first time, you can 
offer your customers a Sylvania fixture compar- 
able price-wise to any in the low-cost fixture field! 
Here are some important features of the new 
EF-240 Economy Model: 

It’s finished in Miracoat—the durable baked 
plastic finish used on higher priced Sylvania 
models. 

Standard knockouts for easy conduit mounting. 


Die-punched deep-drawn chassis makes spacing 
of lampholders positive in assembly of fixture 
and totally encloses high-power-factor ballast. 

Price includes two 40-watt lamps and Glostat 
starters. 

Cut-off is adequate for many industrial and 
home workshop applications. 

Completely wired—easy to assemble. 

— guarantee of materials and workman- 
ship. 

It’s made by the makers of the famous HF-100. 
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Reflector Efficiency is equal 
to, or better than, any compar- 
able fixture on the market. Re- 
flecting surface is Sylvania’s ex- 
elusive Miracoat. 


High Power Factor Ballast 
—85% or better! Ballast is to- 
tally enclosed in die-punched, 
deep-drawn steel chassis. 


20-Gauge Steel Through- 


out — one piece chassis is deep 
drawn. Simple wing nut fasten- 
ing of the reflector to the top 
housing. 





No Tools Required for easy 


maintenance of this fixture. 














ELECTRIC PRODUCTS INC. 
SYLVANIA yy IPSWICH, MASS. 
LIGHTING FIXTURE 
qe weiter Laboratori, 5 
INGPECTEO 
i FIXTURE ISSUE NO. A-2, Py 


i 





Underwriters’ Laborato- 


ries Approved —the er-240 
carries the Underwriters’ Labo- 
ratories seal of approval. 








Sylvania’s Long-Life 


Lamps are supplied—the finest 
fluorescent lamps money can 
buy. Longer life, more light than 
ever before. 











Glostat Starters are stand- 
ard equipment of the EF-240. 
These starters are Sylvania- 
made and give fast, reliable, 
long-lasting performance. 











Hanging Ears, which are 
lanced-out, make it easy to at- 
tach unit to hanging device for 
regular industrial mounting. 














Now is the time to get complete details of this revo- 


lutionary stép in Sylvania’s production. The EF-240 
is a fine fluorescent fixture that will meet the re- 
quirements of a great many of your customers who 
desire a lower-priced unit. It is carefully designed to 
give dependable service. It has incorporated in it 
all the essential features expected in a fixture in 


SYL 
KLE 


FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS; 
PHOTOLAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 





today « 
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chassis. 


this price range —plus many exclusive Sylvania fea- 
tures such as the Miracoat finish and one-piece 





Send us the coupon below for complete details 
about the EF-240. In addition, we will gladly put 
you on our mailing list for all future Sylvania de- 


velopments of interest to you. 


2 ee ee ee ee ee es es ees ees ee ees ee ee ee ee ee ee ee ee ee ee ee ee 


(agate | 














Sylvania Electric Products, Inc. 

Department L-6003 

500 Fifth Ave., New York 18, N. Y. 

Gentlemen: Send me more information on the new EF-240. 
You may place me on your mailing list for information 
on future fixture developments. 

Name 

a a ee — 

Address. 

City Onc 

State am 
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G-E Q-Floor Wiring used in modern Cleveland Bank 


When the Central National Bank of Cleveland opened its 
fourteenth branch office at 509 Euclid Avenue, it provided 
Cleveland with the most modern building and the finest 
banking facilities possible. 

Complementing its modern design, this new structure has 
an electrical raceway system designed to maintain its 
modernity — Robertson Q-Floors with General Electric 
Q-Floor Wiring. 

This General Electric Q-Floor Wiring installation is well- 
equipped to handle all immediate needs for electrical and 
signal service. In addition, provisions for future require- 
ments are literally built into the permanent raceway system. 

By means of simple fittings, the steel cells of the entire are 
Q-Floor become part of the electrical and signal distribution 
systems. Since the cells are on six-inch centers, outlets can 
be installed every six inches in the floor. 


4 


eS 
oh 


Q-Floors suitable for any size, any type, of building 


FR 


While Q-Floors are extremely suitable for monumental 
structures, any building—commercial, industrial, or institu- 
tional—can be designed to stay electrically adaptable with 
Q-Floor and G-E Q-Floor Wiring. In fact, there is almost 
no type of building where Q-Floor Wiring cannot be suc- 
cessfully employed. 





Get complete details on G-E Q-Floor Wiring 5 


The General Electric Q-Floor Wiring story is presented in 
a 106-page book, “Q-Floor Wiring Data Manual.” This com- 
prehensivé catalog contains descriptions, wiring diagrams, 
installation details, and other valuable information on this 
highly-flexible distribution system for architects, builders, 
and electrical contractors. If you would like a free copy, 
write to Section C16-318, Construction Materials Depart- 
ment, General Electric Company, Bridgeport 2, Connecticut. 











Q-Floor is manufactured only by the H. H. Robertson i 
Company, Pittsburgh, Pa. Samples can be seen at any 


General Electric Construction Materials or Robertson dis- 
trict office. 














Q-Floor with electrical headers in place. View of a typical General Electric Q-Floor 
To install an outlet anywhere in the floor, Wiring installation in an office, showing 
it is only necessary to tap through the handy signal and electrical outlets be- 
floor surface to the Q-Floor cell, pull fore furniture is arranged. 

wires through, and install outlet 


GENERAL @ ELECTRIC 
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Architect: Conrad, Hays, Simpson, & Ruth 
Electrical Engineer: Clyde H. Loughridge 
Electrical Contractor: Martien Electric Company 


General Contractor: The Hunkin-Conkey 
Construction Company 


Manager of Building Department, Central 
National Bank of Cleveland: J. R. Behan 
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retardant and moisture-resistant— 
to be quickly peeled back. The insu- 
lation is then easily rolled back . . . 
and you have a clean, quick strip. 





























There’s no need to scrape with a 
knife—conductor is free of loose 
particles. Once you’ve made a con- 
nection, simply roll the insulation 
back over the barrel of the terminal 
and tape it up. You have a neat, 
streamlined job with double protec- 
tion. In a laboratory test Laytex RU 











oa 
Ss 























was proved to be 33% to 300% easier 
to pull than 5 other leading brands. 
Most important of all, Laytex RU 
permits more wires per conduit on 
rewiring jobs because it is America’s 
smallest diameter, lightest weight 
natural rubber insulated branch cir- 

























“It strips fast and easy cuit wire. The dip process of apply- 


ing the insulation guarantees perfect 

4 rt | centering and no thin spots. Send 

| tT % today for sample plus booklet con- 

satis taining more details about this wire. 
Wire and Cable Department, United 


States Rubber Company, 1230 Avenue 


and crush the yee for as far as you of the Americas, New York 20, N. Y. 
want to strip. This allows the satu- “Reg. U.S. Pat. Of 


rated fibrous cotton cover—flame- 








-~- US. LAYTEX RU --- a ——— 

















You don’t need to use a knife when 
you strip Laytex RU. Just place the 
wire in the heel of side-cutter pliers— 


AU wiring wife RU? 
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UNITED STATES 
RUBBER COMPANY 

















































» engineering, 
y Switches, Service Entrance Equip- 
€ Panels, Panelboards for Light and 





ment, Branch-Circuit or Residenc 
Power Distribution. 







* GREATER CONVENIENCE | 
Descgned for * BETTER APPEARANCE 


% TROUBLE - FREE PERFORMANCE 














Easy to install « Easy to service 





















Sead for the latest GENERAL cata- 


log, complete with illustrations, speci- 
fications, 










mounting dimensions, se- 
lection tables, wiring data, knockout 
layouts, and a cross index of compara- 
tive catalog numbers. 
































Copies sent free on request. 













More and more Contractors and 
Wholesalers are Switching to 


GENERAL 


SWITCH CORP. | 
08 SUT. IATCY f 








Ye. GENERAL 





SWITCH CORP. 


ia A. 
45 ROEBLING STREET, BROOKLYN 11,N. Y., U.S 


n H n P h 47,P n n | 
ncinna a San Francisco 3, Cal. 
Texas hiladelphia ; 
Ama o, Texa C ti 20, Ohio ouston 3 culile 4. : 
A 0 3 Pa 4 a eine 16, Ohio Indianapolis 4, Ind Phoenix, Arizona an e 4,Wa . 
eh Md Saites 5 Youu Los Angeles 13, Cal ortland 9, Oregon pokane 8, Wash 
“Baltimore, , P 9 
( 


SALES 
OFFICES 


E STOCK 


St. Louis 8, Mo. 
M Minn Princeton, Indiana 

m m h Minneapolis 2, : 
IE 10, ues, a ve ae New Orleans 12, La San Antonio 2, Tex Syracuse, N 
Boston 10, Mass assport, 


Wethersfield 9, Conn 
Chicago 14, Ill 


EXPORT OFFICE: NEW YORK 11, N.Y. 
ae Nini ae 
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SYWONTENNNOI, 


THERMOPLASTIC INSULATED 
BUILDING WIRE 


has these advantages 


EASY 
PULLING 




















‘ 


Underwriters’ Approved 


Rome Synthinol* Building Wire will give you all these and many more 
advantages which add up to lower-cost installation and long service 
life. Here is a quality wire with smooth, anti-friction surface for easy 
pulling; uniformly small diameters for more circuits per conduit; and 
thermoplastic insulated for high resistance to oils, acids, moisture, 
and flame, all of which mean safe and lasting service. Bright, 
permanent colors provide quick and positive circuit identification. 

Rome Synthinol*—Type TW is fully approved under the National 
Electrical Code for installation in wet locations for 600 volt service. 
It replaces currently scarce and costly lead sheath. Smaller in 
diameter and lighter in weight, it is easier to handle and splice. 

Try Rome Synthinol* and discover for yourself its superiority. 


For complete information write for Circular 101. It’s yours for the asking. 


BAR TO FINISHe 
qo™ D Wire 


BLE 


ion 


YOR K 
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TUBULAR PRODUCTS - CONDUIT - 


In America we take Freedom 
for granted. It is hard for us to under- 
stand why anybody would willingly 
give up his freedom, to live under a 
tule that dictates every move of his 
life. 

Yet we must face the sobering fact 
that right here at home there are plen- 
ty of people who are working to curtail, 
and eventually to abolish personal 


Freedom alae at ell 


freedom, and substitute rigid central 
controls over our activities. Too often 
these misguided groups and individ- 
uals work harder at their self-appoint- 
ed tasks than do we who think we 
prefer freedom. 

Weas business men, above all others, 
perhaps, have a responsibility in this 
matter which we can ignore only at 
the peril of our own survival. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON, ALLOY AND YOLOY STEELS 


<. 


RODS - 
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ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
SHEETS 


SPIKES. 














As a contractor, I hear the complaints when fixtures prove unsatisfactory. 


I can’t afford repeated customer gripes, so I handle only fixtures 
that are equipped with Certified Ballasts. 


They assure me— 
Full lamp life Quiet operation 
Rated light output Reliable performance 


Certified Ballasts are made to rigid specifications—then tested 
and checked by impartial Electrical Testing Laboratories, Inc. That’s 
why they’re really reliable. 
By insisting on Certified Ballasts I keep service worries 


to a minimum and keep my customers happy. 








; 
i 


/”gamiFieD BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





2116 KEITH BLDG., CLEVELAND 15, CHIO 
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you can BE SURE.. te iS 


Westinghouse 









CS-276, 8’, four 96” Slimline Lamp 
“Merchandiser” with 2SS-150 Spotlights 








CS-170, 5’, two 85-watt Lamp “Mer- 
chandiser" with 2SS-150 Spotlights 














CS-160, 4’, four 40-watt Lamp “Mer- 
chandiser"’ with 2SS-150 Spotlights 








2SS-150, for Two PAR-38 Spot or 
Flood Lamp 











CS-80, 4’, two 40-watt Lamp “Mer- 
chandiser” with S$S-150 Spotlights 
SS-150, for One PAR-38 Spot or Flood 
. Lamp 











--. Standard Units That Provide 


“CUSTOM LIGHTING” FOR ANY STORE 


Flexibility of Installation —The “Merchandisers” provide greatest flexibility 
to meet varying conditions. The different sizes and types are shown at 
left. Both the fluorescent and incandescent sections may be used individually, 
in groups, or in continuous rows. Spotlights may be combined with fluorescent 
sections in whatever arrangement is most suitable for your customers’ needs. 


Swiveling feature permits both horizontal and vertical adjustments. 


Easy to Install and Maintain — The lightweight housing may be quickly 
attached on the ceiling. Then it’s an easy job to hang the ballast and reflector 
assembly in place. Cleaning, too, is simplified because there is little space for 
dust and dirt to accumulate. The louver may be easily removed for an occasional 
bath and lamps are readily accessible for replacement or cleaning simply by 
swinging down the louver from either side. 

A Westinghouse Lighting Sales Engineer will gladly co-operate with you in 
planning lighting installations for your store customers. Call your local 


Westinghouse Distributor today. J-04219 


Free booklet B-4076 tells story of how to light store 
areas with the “Merchandiser”. Send for it today. No 
obligation, of course. Write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 








Westinghouse 


PLANNED LIGHTING 
PAYS 
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Large Utility Company 





Cuts Cable Installation Costs 











. «and gets 10%, 
greater current carrying capacity! 


For its recently built new boiler and turbine room, 
a well-known electric utility company chose to 
wire the installation with ROCKBESTOS A. V. C. 
spiral armored multi-conductor power cables. 


Experience in its old plant had taught this company 
that the cost of installing interlocked armored cable 
is less than one-half that for cable in conduit. 


Moreover, current carrying capacity of 3-conductor 
spiral armored cable is safely indicated to be 10% 
greater than three single conductors in conduit with 
normal occupancy. 





Material, time and labor savings like these can be 
yours. 


And they can be more dependably yours when you 
specify ROCKBESTOS A. V. C.—the original 
cable with the permanent insulation of impreg- 
nated felted asbestos. 


Write. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


Cleveland Detroit 
St. Louis Los Angeles 


New York 
Pittsburgh 


Chicago 
Oakland, Calif. 


WIRES and CABLES by 


ROCKBESTOS 


«+ +e -- dare to be better 
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Complete hoist weighs less than 12 Ibs., yet 
has %ton capacity, with large factor of safety. 


a SEP KP coarse 


The only puller-hoist made with a single 


4 


Tightening Guy Wires... 
Skidding or Lifting Heavy Equipment.. 
Machinery . 


control for UP and DOWN and Automatic 
Free-Wheeling. Universal operation —handle 
operates on mney side for lift or pull. 


GTEST / 


Quick action, Ratchet-type. Easy to rig — 
quick to use. Operator can also vary lift per 
stroke. High efficiency means less fatigue. 


JIFFY LIFT IS IDEAL FOR: 


Pulling Cables and Messenger Wires... 
. Installing and Repairing 


. Pulling Motors, Wheels, etc.... Lifting in Close Quarters 


-. General Maintenance ...In short, for any Lift or Pull. 


ORDER FROM YOUR JOBBER — MONEY-BACK GUARANTEE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 





Mail Coupon Now for lllustrated Folder 


JASPER BLACKBURN PRODUCTS CORP. 
First, Madison & Clinton Sts., St. Louis 6, Mo. 


Send me, without obligation, Illustrated Circular describing the 
Blackburn Jiffy Lift Hoist & Puller, prices on same, and name of 
nearest jobber. 


Your Name & Title 

Firm Name 

Fn ee ee 
eh ES a OP a a 
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You get 6 big advantages with New LTG 


















—— eres 








FOR MORE INFORMATION, write 
for circular TEC-3, THE 
TRUMBULL ELecrric MAN- 
UFACTURING COMPANY, 
Plainville, Conn. 


F1eX-a-Power.... 


The only unusually rugged plug-in or trol- 
ley busway in 2, 3 or 4 pole construction in 


one compact housing. 


Pre-fabricated LTG FLEX-A-POWER — rated 50 
amps — 250 v, AC or DC — supplies power for fluo- 
rescent lights and power tools. It provides both 
trolley power take-off and a continuous outlet — 
you can tap at any point... ideal for industrial 
plants, offices, stores, arenas, work shops and garages. 
Here are more new features: 


EASY TO INSTALL — simplified hanging and join- 
ing methods speed up installation. 


IT'S ECONOMICAL — two or more circuits can be 
run in one housing — controlled separately. 


PERMITS BALANCED LOADS — plugs or trolleys are 
polarized which provides a convenient means 
of balancing loads. 


IT'S REALLY RUGGED -- rigid construction of 
housing itself prevents sagging — only 2 


hangers needed for each 10 ft: section. 


MORE FLEXIBILITY — standard fittings such as 
elbows and radius sections permit economical 
custom installations — easy to disassemble and 
relocate, 


GREATER CONVENIENCE — trolley with silver alloy 
contacts may be inserted or removed at any 
point along the run — no “drop-out” section 
required. 


Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL(T)ELECTRIC 
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Lighting Maintenance 


It is not by accident that this issue 
contains a special editorial feature 
section on lighting maintenance just 
as the Third International Lighting Ex- 
position opens in Chicago. Months 
ago we sorted out from among the 
current problems and prospects in 
applied lighting several phases of the 
subject which would be most usefully 
complementary to the displays and dis- 
cussions at the Exposition. We chose 
"Planned Lighting Maintenance.” 
Maintenance considerations bear di- 
rectly upon design, layout, applica- 
tion and use. The complexity and 
extent of modern lighting systems has 
substantially increased the weight 
that must be given to maintenance at 
every step in the work. Appearance, 
usefulness and plain economics are 
all critically affected. Fortunately, 
lighting system maintenance is sub- 
ject to practical analysis. Operating 
conditions can be predicted and 
allowed for in design. Economical 
maintenance schedules can be devel- 
oped from known characteristics of 
light sources, equipment and _sur- 
rounds. Eastern Editor Berlon C. 
Cooper has brought these considera- 
tions together and developed them in 
a series of charts which we believe 
is a unique and exceptionally clear 
presentation of a difficult subject. A 
limited number of reprints are avail- 
able at a nominal cost. And if you 
haven't yet obtained your tickets for 


MILLIONS OF DOLLARS 


MARCH ....- at a Glance 


the Third International Lighting Ex- 
position, use the handy coupon on 
page 149. Your tickets will be on the 
way by return mail. 


Radio Power 


What with the growing interest of 
electrical contractors in the electrical 
construction market represented by 
modern radio, television and relay 
plants, we studied a report from our 
London office with unusual interest, 
because it concerned features of 
B.B.C.’s 1500 kw. transmitter at Skel- 
ton. The wiring and electrical equip- 
ment for that kind of power is neces- 
sarily substantial. Provision for 
multiple sources and dual distribution 
add further complexity. We think you 
will find the report as interesting and 
informative as we did. It’s titled, "Long 


* Range Power” and begins on page 


68. 


Hospital Signals 


The long range hospital building 
program now current gives special 
timeliness to A. A. Schuhler’s current 
article in his series on signal and 
communication systems, ‘Hospital 
Signal Layouts” on page 70. It covers 
layout, wiring and power considera- 
tion for these often complex installa- 
tions. Incidentally, Schuhler’s series 
of articles has stimulated wide inter- 
est. 


MILLIONS OF DOLLARS 
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New Construction Activity 


Enclosed Bus Systems 


When enclosed bus distribution sys- 
tems grew so rapidly under the extra- 
ordinary conditions of war production, 
we often heard the caution that come 
postwar and less hectic operations, 
the popularity of such methods of 
distribution would decline. Today, 
however, we find bus duct systems 
are most lively contenders for the 
favor of electrical men in solving not 
fewer, but many more varieties of 
power distribution problems. Con- 
siderations of bus system engineer- 
ing layout and application are an 
essential part of industrial electri- 
fication know-how. To help, R. W. 
Blatchford of BullDog begins a com- 
prehensive series on bus duct distri- 
bution in this issue on page 113. 


System Modernization 


Distribution flexibility and provi- 
sions for plant changes at low operat- 
ing and maintenance costs were top 
considerations in the revamping of 
the electrical system at Liquid Car- 
bonic’s Chicago plant. Power centers 
on mezzanine platforms at load cen- 
ters plus lateral secondary distribu- 
tion to column head terminal boxes 
provides short runs and convenient 
access. “Lateral Distribution Flexi- 
bility” by R. B. Burton on page 59 
gives the details. : 
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Anaconda continues its "Wire Ahead" Campaign to your industrial customers. They are reading this ad now, 








Densheath Type TW Building Wire 
with its special thermoplastic insulation 
is sound production insurance in any 
plant. It will not support combustion, 
is long-aging, impervious to acids, oils 
and alkalis. It is recognized by the Na- 
tional Electrical Code for circuits up to 
600 volts and temperatures up to 140° 
F....and for wet and oily locations. Be- 
ing light weight, with a smooth, slick 
finish and without braid, Densheath 
pulls through easier . . . resists abrasion. 
Permanent, bright colors for quick cir- 
cuit identification. Write for literature. 


This is important, too—for rewiring in 
existing raceways, the Code recognizes 
the smaller diameter of Densheath TW 
and permits more conductors to be 
pulled in the same size conduit. Here is 
a typical case— 


¥2" CONDUIT 
Type R 


3 #10 Wires 
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umer 


mous Pak OFF. 


How MucuH of the electric power you pay for do you throw over your 
shoulder through overloaded, overextended, obsolete, inadequate 
wiring?* 

Avoid wasting power. Find present losses and safeguard future 
expansion. Talk to your plant power engineer, consulting engineer, 
electrical contractor, wholesaler or utility power salesman. It’s their 
job to advise and protect you 
against slow-downs and shut- 
downs that mean unproductive 


wages, lost production, spoilage. 


S9420A 


*WIRE AHEAD .. . a comprehensive discus- 
sion of preventive maintenance, points out 
the symptoms of inadequate wiring, presents 
detailed plans for anticipating electrical de- 
mand. Forty-eight factual pages of practical 
information and suggestions free on request. 


pA ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4, N. Y. 
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LIGHTING OUTLOOK 


THE LIGHTING EXPOSITION is a meeting of compelling 
industry interest. It provides a rallying point and a forum for all the industry. It 
provides inspiration, guidance and a chance to orient different points of view to 
common objectives. In lighting, these are of the utmost importance today, particu- 
larly to electrical contractors. 


MANUFACTURERS WILL DISPLAY the newest in luminaire 
design, the best in auxiliaries, the last word in light sources during the closing week 
of this month in Chicago. Leaders from all branches of the industry will direct a 
program of conferences to explore current knowledge and future prospects in light- 
ing. Winners in a nationwide lighting competition will be announced and their 
work displayed to inspire more planned lighting. 


LIGHTING APPLICATION is moving at an extraordinarily rapid 
pace. Fluorescent lamps are only a little over ten years old. As a light source, 
however, they are already dominant in new commercial and industrial lighting, and, 
logically enough, fluorescent lighting systems have sparked many ingenious and 
useful new applications of incandescent lighting. Further, the current trends in 
planned lighting require us to consider several light sources, a variety of equipment 
and even the furniture and surrounds. To keep abreast, we are compelled to know 
and understand an ever widening array of equipments, materials and methods. 


THROUGH PLANNED LIGHTING design, engineering sales, 
application and maintenance there are complex lines of industry policy and practice. 
Manufacturers, utilities, wholesalers, contractors are all engaged in lighting progress. 
Their individual interests are often different. But planned lighting has created a 
marketing approach, within which we can mobilize the full potential of the elec- 
trical industry, well able to give force and unity to lighting sales. The lighting con- 
ference is a useful rallying point. 


LABORATORY SCIENTISTS, design engineers and manufactur- 
ing genius have brought forth a wealth of new lighting tools and techniques. Some 
will be shown for the first time. The outlook in applied lighting will be determined, 
however, by what those who lay out and install lighting systems do with the equip- 
ment as it becomes available. The electrical contractor is destined to carry an ever 
larger share of the responsibility for lighting progress in the years ahead. 
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FRESH AIR 


is good business! 





Oust fumes, heat, dust with Ilg 


Your customers understand the need for good ventilation 
— because, when you clear the air in a plant, you clear 
the way for improved worker morale and increased 
efficiency. Ilg blowers and fans — distributed by Graybar 
— are the most efficient, best-built ventilating units you 
can provide. For each of your customers’ ventilating 
needs, there’s a standard Ilg unit that’s “made to order." 


HEATING, DRYING UNITS AND ACCESSORIES 


In addition to the proper Ilg equipment for ventilating 
rooms and buildings of all types, Graybar has Ilg unit 
heaters for space heating and drying... plus all the acces- 
sories you need, including controls and wiring supplies. 


Specialized planning help 


The help of a Graybar Power Apparatus Specialist is 
available to you in surveying your customers’ buildings 
to determine the best ventilating systems. (Or if all you 
want is a single unit, don’t hesitate to call us; Graybar 
gives careful attention to every order). 


Everything for Contractors 


Graybar distributes more than 100,000 different electrical 
items, including many contractors’ tools — for wiring, 
lighting, communication, power, and all other electrical 
needs. A phone call to your local office will bring you 
catalog, price, and delivery information about anything 
electrical! Graybar Electric Company, Inc. Executive 
offices: Graybar Building, New York 17,N. Y. 4920 


IN OVER 100 PRINCIPAL CITIES 
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Distribut on 
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FIG. 1—Plan of lateral distribution system. Separate circuits feed rows of build- 
ing columns. Branch circuits are connected to feeder at head terminal box on 


each column. 


By Robert B. Burton 


Supervisor, Electrical Maintenance and Construction 
The Liquid Carbonic Corp., Chicago, Illinois. 


tem was part of a complete 
modernization program at the 
Chicago plant of The Liquid Carbonic 
Corporation. In redesigning the sys- 
tem, careful consideration was given 
to branch circuit distribution flexi- 
bility and the possibility of future 
changes in production department lay- 
outs. Both factors have an important 
bearing on plant operating and main- 
tenance costs. Major objective was the 
reduction of these costs to a practi- 
cable minimum. 
The old system involved long sec- 
ondary feeders from two main distri- 


Riven vas G of the electrical sys- 


bution points with the inherent voltage 
drop losses and expensive wiring 
changes when machines were shifted. 
Under the new plan, several 220-volt, 
3-phase, secondary power centers are 
located on mezzanine platforms at 
points of load concentration. They are 
served by transformer vaults fed by 
4,000-volt underground feeders origi- 
nating at a 12,000/4,000-volt main 
substation served by dual power com- 
pany circuits. 

Secondary distribution is of the 
lateral type with feeders originating at 
the load centers and extending through- 
out the plant areas to serve groups of 


Flexibility 


Feeder terminal boxes at each 
column provide branch cir- 
cuit distribution flexibility at 
The Liquid Carbonic Corpo- 
De- 


sign minimizes maintenance 


ration’s Chicago plant. 


and permits quick shift of 


department layouts. 


machines. Conduit raceways with 
single-conductor insulated cables were 
found to be best suited to the struc- 
tural features and production processes 
throughout the plant. In _ general, 
feeders consists of 24-inch and 3-inch 
conduits with 4/0 and 500MCM cables 
(3-phase, 3-wire). On the basis of a 
predetermined diversity factor of 58 
percent, these feeders can handle loads 
of 90 and 160 horsepower respectively. 
Separate circuits feed each row of 
plant columns and are protected by 
fused disconnect switches at the power 
centers. 


Terminal Box Access 


Power sub-distribution panels have, 
in most cases, been eliminated by this 
design. Individual : »»tor circuits can be 
connected direct — the lateral feeders 
at each column the plant; can be 
quickly disconnect © in case a machine 
is shifted. Such L anch circuit flexi- 
bility is possible through the installa- 
tion of head terminal »oxes at the head 
of each column. Inseried in the lateral 
feeder run, these boxes contain two 
terminal blocks connected to the feeder 
conductors by short U-shaped cable 
jumpers and _ insulated,  solderless, 
parallel cable taps. Each terminal box 
provides tap-off facilities for 50 horse- 
power of connected load. 

Present practice is to feed one, two 
or three motors from each header box. 
Conduit and cable drops of one-third 
feeder capacity terminate in a fused 
disconnect switch on the column (well 
within the 20-ft Code rule). One 
switch is used for each motor served. 
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LATERAL FEEDER CONDUITS racked 
on building steel with cross-over pull box 
for direction change. 


























INTERIOR OF TERMINAL box at head 
of column showing connection blocks for 
power taps. 


Small sub-distribution power panels 
are used only when a considerable num- 
ber of small motors are located in the 
vicinity of a column. 

Should a machine be shifted to an- 
other location, the column switch and 
conduit drop is disconnected from the 
head terminal box and re-installed on 
the column nearest the new machine 
location. Formerly, wiring all the way 
back to the distribution panel had to be 
torn out. Considerable economy of 
change-over time and material salvage 
are among the tangible benefits of the 
new system design. 

No production time was lost during 
electrical system modernization. The 
new lateral feeders were installed and 
fed temporarily from the old distribu- 
tion boards. Machines were connected 
to the panel terminal boxes. As the 
new power centers were completed, 
permanent connections were made to 
the laterals. 

The same lateral distribution scheme 
with column head terminal boxes, was 
used in the newly constructed plant 
addition where soda fountains are 
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SMALL LOAD CENTER feeds portion of lateral distribution system. Mezza- 
nine mounting conserves floor space and protects equipment. 


built. Here, the use of Pyranol filled 
transformers eliminated the need for 
vaults; permitted installation of trans- 
formers and distribution board as an 
integral unit on the main production 
floor. A wire mesh screen provides the 
substation enclosure, permits natural 
ventilation of the equipment. 

One half of each of two distribution 
boards serves the power system (220-v, 
3-phase, 3-wire) ; is fed by a 500 kva., 
4,000/220-volt, 3-phase transformer. 
The other half serves the lighting 
system and is fed by a 300 kva., 3- 
phase 4,000/120/208-volt transformer 
mounted directly behind the board with 
a short secondary enclosed bus con- 
nection. Primary disconnects are be- 
hind the transformers in the same 
enclosure. 

A considerable number of portable 
electric tools are used in the new plant 
for grinding, polishing, buffing and 
similar production operations. These 
are mounted to and fed by long runs 
of power trolley duct which supplement 
the lateral power distribution system. 

Trolley duct, compressed air lines 


and continuous row fluorescent light- 
ing are all suspended from messenger 
cables that span the width and length 
of the assembly area. Lateral conduit 
feeders for stationary machines are 
mounted to the building steel. 

Electricians have no difficulty in 
tracing circuits at the Liquid Carbonic 
plant. All electrical conduits, pull 
boxes, load centers, disconnect 
switches, motors, and other equipment, 
are painted a light blue color. Load 
centers are plainly labeled as to loca- 
tion and function; have special lighting 
troughs to illuminate the front of the 
board. On the face of every head ter- 
minal box at each column is stencilled 
the power center that serves it and the 
circuit number of that specific feeder. 

All disconnect switches on power 
branch circuits are clearly identified 
with the machines they control. 

The electrical systems in both of 
these plants have been designed with 
an eye to simplified maintenance, and 
efficient and economical operation—all 
of which contribute to lower unit pro- 
duction costs. 
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DUAL UNIT SUBSTATION in new plant GENERAL ASSEMBLY area in new soda fountain plant has 48 footcandles of 
illumination from continuous rows of fluorescent units on messenger cables. 


ddition. Transformer in foreground is 
s f — Trolley duct for portable electric tools supplements lateral power distribution. 


power; that in background lighting. 





FRONT VIEW OF unit substation com- MESSENGER CABLE network with V suspension brackets support drop-cord 
bined light and power load center. Note test outlets in cooler box test department. Each outlet has fuse, pilot light and 


special lighting trough. control switch. 


TRANSFORMER VAULT with a 750 kva. 4,000/220volt, LARGE POWER CENTER on mezzanine platform in center of 
3-phase unit and secondary breakers to serve two power centers. plant area. Note large identifying numbers on feeder switches. 
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| Framework For Electronic Progress 


Prominent manufacturing plant and all-metal laboratory center, dedicated to the 


development of radio, television, radar, telephone and telegraph, is dependent 


upon modern electrical methods, materials and services. 
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FIG. I—MAIN SUBSTATION combines outdoor 26.4-kv/4160-v oil-insulated trans- 


formers with indoor metal-clad switchgear. 


Cable connections between primary 


transformers and switchgear are carried through underground conduit runs and 


walk-through cable vault. 


WO affiliates of the International 

Telephone and Telegraph Com- 

pany—Federal Telephone and 
Radio Corporation, and Federal Tele- 
communication Laboratories — have 
created a new landmark for northern 
New Jersey. For, now rising from 
pre-war golf fairways straddling the 
Nutley-Clifton township line, a glisten- 
ing aluminum-walled 300-foot tower 
signalizes the completion of the world’s 
newest and largest all-metal commer- 
cial group. 

Within and beneath this modern 
microwave tower, startling new com- 
munication techniques are being de- 
veloped. Simultaneous transmission of 
improved television, pulse time modu- 
lation telephony, two-color radar, im- 
proved automobile radio-telephones, 
and almost unlimited new channels for 
telephone, telegraph, radio and tele- 
vision transmission are coming into 
practical being. From the revolving 
antenna atop the narrow tubular stem 
of the tower, down to switchgear be- 
neath the surrounding laboratory struc- 


tures, emphasis is exclusively on com- 
mercial and military communication 
research. 

While research is stressed in this 
tower-dominated group, manufacturing 
is carried out in a separate develop- 
ment lying a stone’s throw to the 
north. This manufacturing group not 
only includes facilities for the manu- 
facturing of telephone and radio equip- 
ment, high freuency radio cable, vac- 
uum tubes and selenium rectifiers, but 
also provides space requirements for 
administration, sales shipping, display, 
storage, repairs, and apparatus for 
plant heating and electrical transfor- 
mation. 

Due to the size and nature of this 
combined development, various archi- 
tect-contractor teams were employed 
to speed the construction of the several 
laboratory and manufacturing struc- 
tures ; erection of the various buildings 
then proceeding independently. Shar- 
ing credits for the completed project, 
therefore, are Architects—Louis S. 
Weeks; Giffels and Vallet, Inc., and 


By Hugh P. Scott 


L. Rosetti, Associated Engineers and 
Architects: Building Contractors— 
The Turner Construction Company 
and the George A. Fuller Company: 
and Electrical Contractors—the Lord 
Electric Company; Watson-Flagg En- 
gineering Company; and Naumer Elec- 
tric Company. 

In scope, the electrical contract for 
the manufacturing area included the 
furnishing and installing of under- 
ground distribution ducts, manhole and 
trench hardware, all wire and cable, 
busduct, power and lighting panels, 
lighting fixtures and lamps, sprinkler 
alarms, motor starters, unit and elec- 
tric space heaters, pumps, and com- 
plete electrical equipment for control 
centers, ventilation system, garage and 
boiler house. 

Utility service, received overhead at 
26.4-kv., 3-phase, 60-cycles, is trans- 
formed to a primary distribution level 
of 4160-volts at a main substation that 
links outdoor transformers to indoor 
switchgear. Transformers, oil insu- 
lated, have self-cooled capacities of 
4-, 5-, and 6000-kva. with forced-air 
ratings of 6-, 7-, and 8000-kva. They 
are equipped with three full capacity 
taps in the high voltage windings, posi- 
tion indicators, and grounding pads on 
the high-tension side of the tanks 
proper. Connections between primary 
transformers and the 4160-volt metal- 
clad switchgear in the adjacent switch 
house are underground, with cables 
carried in 4-inch conduits. 

Switchgear consists of 15 dead-front 
metal-clad vertical-lift cubicles assem- 
bled in a continuous row and contain- 
ing power busses, instrument trans- 
formers, oil circuit breakers, secondary 
wiring and a tie breaker between the 
two sections of a split 4160-volt bus 
structure. All cubicles are equipped 
with interlocks, so arranged that re- 
movable elements cannot be shifted to 
operating positions while breakers are 
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closed, oil circuit breakers cannot be 
closed while removable elements are 
withdrawn. Barriers of steel between 
compartments are removable to permit 
free access to all equipment. 
Switchgear is positioned directly 
over a_ reinforced-concrete walk- 
through cable vault which extends the 
length of the entire substation structure 
and connects at either end with under- 
ground duct runs. Duct runs, extending 
from the main switching and control 
center to local sub-stations in the de- 
velopment’s various structures, consist 
of multiple 4-inch fiber conduits which 
are concrete- sheathed and buried be- 
low normal frost levels. Conduits 
carrying power cables are grouped sep- 
arately from those containing lines 
for signaling, control and telephones, 
although the two lines of ducts are lo- 
cated adjacently parallel in the ground 
and utilize the same duplex service 
manholes. High and low tension cables 
are also confined to separate areas 
within the manholes proper by means 
of reinforced-concrete division walls, 


while access to these twin areas is 
through separate ground-flush cast- 
iron frames and covers. In all, under- 
ground distribution ducts serve one 
500-, two 750-, five 1000-, and one 
2550-kva. 3-phase 4-wire 4160-120/208- 
volt indoor dry-type transformer sub- 
stations in the manufacturing plant; 
one outdoor 500-kva. unit located ad- 
jacent to the boiler house; a 10-kva. 
single-phase 4160-115/230 volt assem- 
bly supplying current to OCB heaters, 
battery chargers, blast fans and yard 
lights and three units, respectively 
rated at 500-, 300- and 200-kva., lo- 
cated in the laboratory group. 

In the 14-acre manufacturing plant, 
the six indoor load centers are based 
along the 1000-foot northern basement 
wall at approximate 180-foot intervals. 
Free-standing, metal-clad and dead- 
front, these air-cooled assemblies house 
transformers, disconnect switches and 
all necessary switchgear. From these 
load centers, installations of low-re- 
actance feeder-busduct (Fig. 3) extend 
to tap boxes and non-fusible busbar 
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FIG. 3—BUSDUCT DISTRIBUTION required many specially- 
designed sections due to architectural plan of the manufacturing 
plant. To speed the installation, accurately-measured wooden 
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FIG. 2—DUPLEX MANHOLES keep 
power and signaling cables segregated by 
means of a reinforced concrete division 
wall. Use of twin manholes resulted in 
construction savings and localized service 
and inspection centers for both high- and 
low-tension distribution systems. 
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Basement 


spacers were installed in place of these special units and were 
replaced as special sections arrived on the job. The precision 
fit was a tribute to manufacturing and installation accuracy. 
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FIG. 4—FLUORESCENT FIXTURES, used for general illumina- 
tion throughout the manufacturing areas, are mounted on con- 
tinuous troughs and positioned two units apart, thus providing 
for future addition of fixtures without the necessity of major 


adapters connecting with the plant- 
wide overhead plug-in busduct frame- 
work, Elevator motors, fan housings 
and floor ducts are separately served by 
cable. 

The assembly of the busduct force- 
fully demonstrated the importance of 
precision in engineering, manufacture 
and installation. For, due to the archi- 
tectural design of the plant whereby the 
manufacturing structure takes the form 
of a shallow three-segment crescent, 
changes in busduct direction were at 
other than 90-degree angles. So, al- 
though standard busduct sections, tees, 
elbows and crosses could be used gen- 
erally, special sections were necessary 
at many junction points in the plant. 
(Fig. 3). 

Since standard forms were delivered 
to the job considerably in advance of 
special forms; since construction 
schedules had to be met, and since 
trained construction men were already 
on the job, the busduct installation was 
started before the special sections were 
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received. Carefully measured wooden 
spacer blocks were inserted where 
special forms were required. In this 
manner, the 3%4-miles of BullDog 
plug-in and Lo-X duct rapidly took 
shape and, as special sections arrived, 
they were substituted for the wooden 
spacers. In every case, the substitution 
resulted in a precision fit; a tribute to 
manufacturing and to the practical on- 
the-job know-how of the Lord Electric 
organization and of BullDog’s field 
engineers D. H. Jones and M. C. Nel- 
son. Above the main floor, all busduct 
is installed above the lower chords of 
roof trusses, with intermediate sup- 
ports welded to the bottom flanges of 
roof purlins. In the basement area, 
feeder and plug-in duct is suspended by 
hanger rods on 5-foot centers inset into 
main floorslabs. 

Also contained in floorslabs are con- 
duit runs which carry power from bus- 
duct adapters to permanent fans, blow- 
ers, motors and narrow-column type 
panels for both power and light control. 
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revisions. Depending upon utilization of space, fixtures are 
suspended either parallel or perpendicular to exterior walls, 
resulting in a changing suspension pattern at the junction of 
the plant’s various structural segments. 


Lighting panels are of the circuit 
breaker type, with remote control 
switches electrically operated and me- 
chanically held. Remote _ control 
switches are also activated by 2-button 
pushbutton stations. Power panels are 
of the Saf-to-Fuse removable head type 
with fusible switch branches. 

Both fluorescent and incandescent il- 
lumination is utilized throughout the 
plant; fluorescent fixtures generally 
being used in manufacturing, adminis- 
trative, clerical and display areas, and 
incandescent illumination being used 
in storage, loading, vapor-filled and 
out-door locations. 

Fluorescent fixtures generally con- 
tain low-brightness 100-watt 5-foot 
lamps, with protective wire guards 
holding the lamps when vibration is 
present. In the manufacturing areas, 
open-end porcelain-enameled RLM re- 
flectors are mounted on continuous 
troughs, and are positioned on 10-foot 
centers along these troughs. Wiring 


(Continued on page 193) 
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By L. M. Konstam 


AKING winding data of universal 

type armatures, such as used in 

portable electric tools, presents a 
problem of its own. In rewinding a 
d-c armature a slight change in lead 
swing will have a negligible effect and 
a reversal of motor rotation can easily 
be corrected even after the motor is 
assembled. On the other hand, where 
universal motors are involved, similar 
changes may prove troublesome, as 
brush leads are often inaccessible for 
reversal and even a smallest variation 
in lead swing may result in poor com- 
mutation and cause excessive spark- 
ing. Also it is often desirable to re- 
wind an armature exactly as original. 
The type of baking varnish used on 
most armatures makes the problem of 
obtaining exact winding data in the 
usual manner, most difficult and time- 
consuming. However, by following 
method described below the necessary 
data can be easily secured. 

When rewinding armatures the fol- 
lowing information is required: 


1. Sequence of coils (to right or 
left). 

2. Direction of winding (clockwise 
or counter-clockwise). 

3. Position of leads (at right or left 
side of coils). 

4. Span of coils. 

5. Lead swing, from slots to commu- 
tator. 

6. Number of turns. 

7. Size of wire. 


Of the above, the last two items are 
obtained in the usual manner by strip- 
ping the armature. Items 1 and 4 are 
determined by inspection. To secure 
the other data two tests must be made. 

TEST 1 Test leads from 120 volt 
supply (through a lamp) are applied 
to two adjacent commutator segments, 
as shown in Fig. 1. A thin strip of 
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FIG. 1—Test to determine position of 
leads and lead swing. 


FIG. 2—Test to determine direction 
of winding in each coil. 


Rewinding universal armatures requires critical wind- 


ing data. Time-saving methods for testing winding 


direction and lead positions are described. 


sheet iron, or a blade is then passed 
around the core and two slots which 
are magnetized, noted and marked. 
Since there are usually at least two 
loops to a coil it is necessary to repeat 
the above operation on adjoining com- 
mutator segments until the position of 
all leads from this slot is located. From 
the results of this test the position of 
leads (item 3) and lead swing (item 5) 
can be easily determined. It also 
checks the coil span. 


Direction of Winding 


TEST 2 For this test direct current 
is required. If no regular d-c supply 
is available, rectified a-c may be used 
or else a battery. It is also necessary 
to have on hand a sample armature 
the winding data of which, are known. 
For the purpose of this test we will 
assume that items 1 and 3 are the same 
in both armatures. The two armatures 
are placed on a wooden bench, approx- 
imately six inches apart, and a com- 
pass is placed between them. The d-c 
test leads are applied across several 
commutator segments of each arma- 
ture, alternately (Fig. 2). The posi- 
tion of test leads on the commutator 
must be such that the magnetized coils 
are in the vertical plane. Now, if the 
compass needle points in the same 
direction in both cases then it is evident 
that in both armatures the coils are 
wound in the same direction and vice 
versa. Care must be exercised to have 


the compass in such a position that the 
needle does not jam. Also, in order 
to make certain that the compass is 
not under the influence of a stray 
magnetic field it is advisable to reverse 
the test leads at each commutator and 
note that the compass needle does like- 
wise. 

From the foregoing it might appear 
that in order to take care of all possible 
combinations of lead position and coil 
sequence (items 1 and 3) it is neces- 
sary to have on hand four~ sample 
armatures. Actually only one such 
armature is required and for the fol- 
lowing reasons: 

Since only items 1, 2 and 3 of the 
winding data affect the direction of 
the magnetic field, it is obvious that 
the same compass reading in the above 
test will indicate—either that all three 
items are the same in both armatures 
or two of the items are opposite. On 
the other hand, reverse compass read- 
ing will indicate that either one, or all 
three items are opposite. However 
since items 1 and 3 have already been 
determined from Test 1 the choice re- 
mains only for item 2, namely whether 
the coils are wound clockwise or 
counter-clockwise. 

The above tests, if correctly applied 
will save considerable time in taking 
winding data of armatures. And it 
will be found that the aforementioned 
tests will provide a reliable check in 
winding universal type armatures in 
the average shop. va 
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The Nine Maior Market Areas and Their Share in 1948 Appliance Sales 
emenain on te in first sige months of 1948) 


residential & rural 
electric customers 


Percent of Total U.S. Sales of . . 











Washers | _ Ironers | Refrigerators Ranges Water heaters 
9 5.49 5.05 6.69 5.01 4.99 
21.75 17.92 18.24 20.85 13.09 13.45 
22.01 21.71 25.08 21.61 21.91 21.88 
9.36 10.82 10.32 10.19 41:55 13.42 
11.66 12.99 9.09 12.45 18.11 20.82 
5.65 7.01 3.69 5.71 9.26 8.03 
8.30 9.18 37 8.70 3.92 2.68 
3.18 3.92 4.55 3.34 4.93 5.25 
10.90 11.36 16.61 10.46 12:22 9.48 























COMPETITION RETURNS 
to Appliance Industry 


Outlook good for wired appliances through 1949; 


clothes dryers, ranges, dishwashers make sales gains. 


HE year 1948 was unquestionably 
Te greatest that appliance manu- 

facturers and merchandisers have 
ever seen. In unit and dollar sales it 
exceeded any other year in the indus- 
try’s history and, in the light of trends 
revealed during the last quarter, its 
grand totals will probably surpass over- 
all sales marks likely to be attained 
during 1949. 

Production estimates by Electrical 
Merchandising for its 28th Annual 
Statistical and Market Planning Issue 
reveal that for the first time since the 
end of the war, manufacturers were 
able to meet the demand for nearly 
every type of major appliance. 

Among those heavy appliances re- 
quiring special the electric 
range was a star performer, moving 
up from a 1947 total of 1,200,000 units 
to a 1948 figure of 1,600,000. Dish- 
washers climbed from 100,000 units to 
225,000. Garbage disposers went from 
100,000 to 175,000. The newest of the 
wired appliances, the clothes dryer, 
went to 75,000 consumers in 1948 as 
compared with only 58,000 in 1947, 


wiring, 
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The only major appliance which de- 
clined in 1948 was the storage type 
water heater, sliding from 1,100,000 
units to 1,040,000. But. as Electrical 
Merchandising pointed out, it 
more remarkable that the appliance so 
nearly held its own. It was one of the 
first appliances to reach peak produc- 
tion following the end of the war and 
the pent-up backlog of demand was 
quickly reduced. 

Home freezers, another of the newer 
appliances, began to live up to some of 
their enthusiastic advance notices when 
they piled up a 1948 sales total of 
675,000 units as compared with 450,000 
in 1947, Dealer inertia and a lack of 
consumer understanding of the benefits 
of this appliance combined during the 
early postwar years to retard sales, 
but by early 1949 intensive advertising, 
dealer and consumer education and ag- 
gressive promotion were beginning to 
make a dent in sales resistance. 

Refrigerator sales soared from a 
1947 figure of 3,400,000 to 4,530,000 in 
1948, but the latter figure represents 
an evening of supply with demand, and 
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dealers in various parts of the nation 
are already reporting that refrigerators 
now have to be sold. 

While standard AM radio sales 
slumped in 1948, the rise of AM-FM 
and television receivers was enough 
to offset dollarwise most of the decrease 
in unit sales. Television, of course, is 
the phenomenon of the day. Sales 
jumped from a meager 178,600 in 1947 
to 850,00 in 1948—and this despite the 
extremely limited market. Sales will 
continue to rise at the same or even a 
greater rate in 1949 as more trans- 
mitting stations go on the air and more 
markets are opened. 

Automatic and conventional washer 
sales climbed in 1948 to a total of 
4,595,600 units, over 400,000 more than 
1947’s 4,155,060, but sales in the final 
quarter and in early 1949 indicate that 
no such gain will be made this year. 
Nearly 2C percent of all washer sales 
fall into the automatic category, which, 
combined with the fact that nearly 46 
percent of all washer sales are replace- 
indicates that the auto- 
steadily into homes. 
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waffle irons, and toasters. 
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* 1947 figures do not include blenders and broilers. 








Summary of Unit Sales and Retail Value of Appliances and Radios, 1947-1948 
1947 1948 
| | | 
| Number | Retail | Number | Retail 
Sold Value Sold | Value 
Seemann! Seaeeetees | aurtwtesaecuaine 90,000 | $40,500,000 
hase cel 550,000 | $23,650,000 | 650,000 | 27,950,000 
Semen 3,800,687 | 285,368,000 3,500,000 268 345,000 
She ees 100,000 | 23,500,000 225,000 61,875,000 
ie a4 oS | 100,000 12,500,000 175,000 19,250,000 
P25 ts | 58,000 | 12,180,000 75,000 17,625,000 
Soap ave 390,000 | 24,767,500 325,000 20,000,050 
ne Rishse | 450,000 129,150,000 675,000 202,500,000 
nadia mi | 1,865,600 26,110,000 1,300,000 16,900,000 
b tee 2 | 599,250 75,821,800 470,000 65,221,900 
gate iets 820,923 386,532,800 460,046 aigicuhatadleens 
hp Subst | 1,876,300 159,485,500 1,400,000 120,400,000 
er re 18,500,000 1,251,444,500 16,000,000 1,216,550,000 
5 Bie 1,200,000 276,000,000 1,600,000 376,000,000 
keh oes | 3,400,000 867,000,000 4,530,000 1,177,800,000 
cama | 61,597 | ..........e- 75,550 25,900,000 
eb tad | 4,155,060 557,670,000 4,595,600 732,353,600 
aiid, 42 | 1,100,000 143,000,000 1,040,000 143,000,000 
Ba ecaials 730,000 84,000,000 650,000 89,050,000 
ere | 14,215,000* 225 ,035,000* 14,220,000 287,721,250 
iA ees | 23,514,000 228,562,000 20,600,000 214,475,000 
Other small kitchen appliances included are coffee makers, hot plates, grills, mixers, roasters, sandwich grills, 


# Small appliances include clocks, irons, heating pads, and shavers. 











Lamp bulb and tube sales, which in 
1948 reached a record total of 1,831,- 
000,000 units, included an estimated 
575,000 germicidal lamps. Their spe- 
cial nature and requirements for out- 
of-the-way mounting indicate extra 
work for wiring contractors as sales 
continue to grow. Some lighting in- 
dustry specialists have predicted that 
permanently mounted sun lamps will 
over-shadow portable units saleswise, 
a prediction which gains support from 
the nature of the industry's newest sun 
lamp developments, the fluorescent. 

Among those appliances which failed 
during the past year to attain 1947 
totals were irons, vacuum cleaners, 
ironers, oil burners, and various small 
appliances. Some of these, like electric 
irons, caught up early with the demand 
backlog and they threw the shadow of 
a buyer’s market on the industry even 
before it was officially recognized in 
the first quarter of this year. 

Not all 1948 sales were the result of 
war-built demand. During the year 
some 2,155,360 new customers were 
added to the nation’s power lines, 


raising the total of domestic and farm 
electric customers to 35,205,360, ac- 
cording to Electrical Merchandising. 
The biggest gain was registered among 
urban electric customers, 23,551,140 as 
compared with 22,366,466 at the be- 
ginning of the year. Rural non-farm 
customers increased from 6,912,534 to 
7,392,475 and farm electric customers 
increased from 3,771,000 to 4,261,745. 
‘rom figures provided by 203 power 
companies serving 25,683,797 _ resi- 
dential and rural customers the maga- 
zine estimated that the number of elec- 
trical appliance dealers has increased 
76.4 percent since the beginning of the 
war. Obviously, this is a lot of dealers. 
Many of them, especially the newer 
ones, are already feeling the pinch of a 
competitive market and in metropolitan 
areas are betraying their discomfort 
by a wave of price cutting. Inevitably, 
some of them will be squeezed out of 
business and it seems logical to expect 
an increase in dealer failures during 
1949. As a corollary, it would also 
seem logical that this will not be an ad- 
vantageous vear for a newcomer. 


The gain in the number of dealers 
has been accompanied by a decline in 
the number of electric utilities which 
actively merchandise appliances. At 
the beginning of 1948 some 54.5 per- 
cent of the power companies sold ap- 
pliances and 45.5 percent did not. The 
latest survey reveals that the balance 
has shifted in the other direction ; 46.7 
percent merchandise and 53.3 percent 
do not merchandise. The decision to 
get out of merchandising was made by 
some utilities for any one or several 
reasons: the large number of dealers, 
the shortage of merchandise, a lack of 
trained sales personnel, and shortages 
of generating capacity. 

Despite the fact that 1949 opened the 
door to a buyer’s market in appliances, 
sales should continue to be good by 
comparison with any pre-war year or 
with any postwar year except 1948. 
The public, by its continued high-level 
purchasing of even those appliances 
which have a high saturation, and the 
dealer, with an ever-increasing em- 
phasis on promotion and active selling, 
make that evident. 
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TATED in elementary terms, the 

purpose of a broadcasting station 

is to transform sounds and elec- 
tric power into forms which can be 
transmitted over long distances with 
maximum reception. An excellent ex- 
ample of this is provided by the Brit- 
ish Broadcasting Company’s transmit- 
ting station at Skelton, in Cumber- 
land. Located on the North Cumber- 
land uplands 600 feet above sea level, 
and including 51 aerial arrays sup- 
ported by 31 masts varying in height 
from 200 to 350 feet, the site covers 
more than 750 acres and has a total 
1500-kw. This 
short-wave 


transmitting output of 
tremendous power beams 
broadcasts in 36 languages to all parts 
of Europe, Asia, Africa, the Americas 
and (over a 100-kw channel) to cer- 
tain areas of the Pacific, 14,000 miles 
distant. Built during the war years and 
opened in 1943, the Skelton station was 
of vital military assistance and proved 
capable of transmitting effective broad- 
casts in spite of powerful enemy inter- 
ference. 

Designed to give maximum protec- 
tion to personnel and equipment against 
air attack, the station structures are 
squat, reinforced concrete buildings 
and, for the same reasons of protection, 
the station’s 12 transmitters are paired 
in separate enclosures with auxiliary 
equipment located in adjacent concrete 
housing. 

Individual transmitter assemblies, 
housed in metal cubicles with glass- 
panelled inspection doors and extend- 
ing 30 feet or more in length, are con- 
trolled from booth. positioned between 
each pair of transmitters, so arranged 
that each control engineer faces the 
transmitter for which he is responsible. 
From these control booths, engineers 


Switchgear for 11-kv. distribution includes oil circuit breakers for in- 
coming power. an auxiliary 1250-k+a. transformer, and panels for control 
of cross-connection to second substation as well as three feeders running 
to six rectifier OCB’s for high-tension supply of transmitter valve anodes. 











Each substation includes a vertical control panel which is 
laid out in the form of a mimic single-line diagram of the 
distribution system. Meters, controls and indicating lights k 
facilitate efficient operation of the system. l 





LONG RANGE POWER 


To maintain effective broadcasting ranges of 


14,000 miles, the British Broadcasting Company’s 


1500-kw. transmitting station at Skelton combines 


multiple power sources and dual distribution sys- 


tems with exacting control and safety provisions for 


equipment and personnel. 


By J. H. M. Sykes and S. C. Heward 


Marconi’s Wireless Telegraph Company 


can remotely start and regulate the 
various motor-driven supply machin- 
ery, cooling plants and rectifier units. 
Visual indication of the position of all 
relays and circuit breakers is provided 
by lighted bullseyes, and instruments 
are provided for reading supply volt- 
ages and other pertinent data. Also 
adjacent to the control engineers are 
final sections of the line input equip- 
ment, program meters to indicate the 
fluctuations of incoming music and 
speech, monitor receivers and loud- 
speakers, and controls for switching 
aerials. 

Power for the station is received at 
11-kv., 3-phase, 50-cycles by two high- 
tension substations and, as an emer- 


English Electric Company 


gency secondary source for power, six 
500-kw. diesel-engine-driven alterna- 
tors are installed on the station prop- 
erty. Further protection against com- 
plete failure of service is provided by a 
cross-connecting line between these 
two substations. Incoming feeders ter- 
minate in oil circuit breakers at each 
sub-station and power is then carried to 
high- tension busses, cross-connections, 
and plant distribution systems. 
Control for this main system is from 
a panel adjacent to the power house, 
the panel being laid out in the form of 
a mimic line-diagram of the system 
with the position of all breakers indi- 
cated by changing red and green lights. 
Meters (indicating and recording) and 
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panelled inspection doors. 


Each of the station’s 12 transmitters is approximately 30 
feet in length, protected by steel enclosures with glass- 
For maximum protection, 
transmitters are paired in separate enclosures. 








~~ 


Each transmitter has its separate control booth containing line input equipment, 
monitoring loudspeaker and aerial remote-control switching panel (left) as well as 
indicating meters and lamp signal panel. Engineer faces transmitter for which he 
is responsible and can control all key operations of station from this station. 


controls (regulating and governing) 
are positioned on the face of this board. 

Two distribution systems are used to 
carry power throughout the plant. A 
high-tension system at 11-kv. serves 
rectifier transformers while a second 
system at 415-volts feeds the majority 
of auxiliaries. This 415-volt power is 
delivered by two 1250-kva. auxiliary 
transformers housed in separate fire- 
proof cubicles with air-break switch- 
gear for circuit control. Distribution 
throughout the plant is by lead-covered 
cables, adequately supported and pro- 
tected. A 240-volt d-c battery installa- 
tion adjacent to. the 415-volt a-c 
switchroom provides current for trip- 
ping, indicating and control purposes. 


Batteries are charged through a glass- 
bulb rectifier. 

Safety was a major consideration in 
design, and protection is provided for 
equipment and personnel against faulty 
operation, overloads and maladjust- 
ments. Panels are screened and pro- 
tected, electrical and mechanical inter- 
locks are fitted to all doors giving 
access to high potential apparatus, and 
transmitter circuits are equipped with 
safety relays. Elaborate precautions 
are taken against failure of water and 
air supplies for cooling purposes. At 
all times, indication of all current, 
voltages, temperatures and flow rates 
can be observed by supervising control 
engineers in the various control booths, 
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Low-tension distribution throughout the plant is at 415 volts, controlled 
by air-break switchgear located directly above main substation control 
rooms. This 415-volt power is delivered by two 1250-kva. auxiliary 
transformers housed in separate fireproof cubicles. 


and complete operation of the station 
can be managed from these points. 
Nine music-quality connect 
these Skelton transmitters with the 
various studios throughout the country 
where programs originate. On reach- 


lines 


ing the station, incoming programs are 
amplified and modulated so that both 
loud and soft passages are kept at 
levels best suited for effective long- 
distance transmission. As power 1s 
gradually built up, valves with water- 
cooled anodes are utilized for more ef- 
fective heat dissipation, the penulti- 
mate modulator stage including valves 
capable of dissipating up to 75-kw. on 


anodes, 


To facilitate this dissipation of 
heat, cooling water is circulated in 
direct contact with external metal 


anodes and, for this purpose, anodes 
are seated in jackets through which 
water is pumped at the rate of from 
16 to 20-gpm. Since anodes are at full 
potential, elaborate precautions are 
taken to insulate them from the earth 
and, in this connection, cooling water 
is distilled, it is passed through long 
coiled-rubber hoses between pumps 
and anodes, and the circulating sys- 
tem is completely closed. 

In the final modulator stage, the 
giant audio-frequency output trans- 
former is of special design, carrying 
peaks of 20-amps, at 7,000 volts in 
the primaries, and 14-amps. at 10,500 
volts in the secondaries. Interpreting 
these figures into other terms, power 
magnification is possible up to the huge 
level of 72-million to one. 

The record of the station is worthy 
of mention, also, for since the station 
was first commissioned in 1943, shut- 
downs due to all technical causes have 
totalled less than 0.04 percent. 
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FIG. 1—Wiring diagram of a nurses call system. 
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HOSPITAL SIGNAL LAYOUTS 


F the signal systems used in hos- 

pitals, none are more important 

than the nurses’ call, In and Out 
and the paging installations. Typical 
examples of average projects are given 
in this article. On very large installa- 
tions the complexity extends to a 
multiplicity of piloting and supervisory 
points designed to expedite service and 
conserve energy and labor. 

The method used in the wiring of 
such systems is again determined by 
conditions. For existing buildings, ex- 
posed work, the individual conductors 
or cables are enclosed in metal mold- 
ings. For new buildings rigid conduit 
is used. 

In laying out an installation the 
same preliminary precautions should be 
followed as suggested in previous 
articles in this series. This is par- 
ticularly true in the checking of the job 
plans and the specifications, the manu- 
facturers’ circuit diagrams, drawing 
plans for the electrical construction, 
charts for wire connections in pull 
bexes, terminal boxes, terminals in 
equipment and allowances for spare 
wires and terminals. The code color 
charts would be of the same type as that 
shown in the February 1949 issue of 
this publication. 


Layout, wiring and power considerations in the 


application and installation of hospital signals. 


By A. A. 


A typical nurses’ call system wiring 
diagram is shown in Fig. 1. The 
system functions as follows: The op- 
eration of any private room station 
pushbutton causes the lamps to be il- 
luminated in the corridor outside of the 
patient’s room, in the two duty room 
stations, and in the annunciator. In 
addition it causes a buzzer to operate 
momentarily in the duty room units 
and in the annunciator. A ward sta- 
tion operates similarly, however, in 
addition a pilot light is illuminated on 
the bedside station. 

A conduit floor layout based upon the 
wiring diagram in Fig. 1 is shown in 
Fig. 2. It indicates typical locations of 
the equipment comprising such a sys- 
tem and may be made applicable to 
two wings on a floor, or two floors of a 
building. As a rule all of the con- 
ductors terminate in the lamp an- 


Schuhler 


nunciators installed in the nurses’ sta- 
tions or chart rooms, and_ therefore, 
terminal cabinets are seldom used ex- 
cept on long runs or near corridor in- 
tersections. The sizes of the wires and 
conduit runs are indicated throughout. 
Alternate choices of running conduit 
may be followed depending upon the 
building construction such as is shown 
on the left and right hand sides in the 
lower section of the layout. . In small 
installations one source of current such 
as a transformer may be used. How- 
ever, in large installations it is pref- 
erable and advantageous to use a 
separate transformer for every floor 
and for isolated departments or sec- 
tions of a floor. 

In this type of system, the number 
of wires differ from one point to an- 
other, and as a rule the distances be- 
tween points are very short. Tor that 
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FIG. 2—Nurses call layout. 
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FIG. 3—Wiring diagram of an In and Out register system. 


reason cables do not always work out 
to advantage. However, the wiring 
between the corridor lamps and the 
bedside stations used by the patients 
are duplicated throughout for private 
rooms and again for the wards and this 
is where cables are advantageous. A 
scheme of color coding should be used 
throughout regardless of the type of 
wire to be used, that is, individual 
wires or cables, as suggested in pre- 
vious articles on signal system layouts. 
Annunciators are generally equipped 
with terminal strips by the manufac- 
turers. Since the lamps contained 
therein indicate the rooms where the 
signals originated, the color-coded 
wires are connected to the terminals 
corresponding thereto. A color 
chart should be enclosed in every an- 


code 


nunciator, 
In nurses’ call systems using pilots 


at the nurses’ stations or chart rooms, 
the wiring is simplified inasmuch as 
all section wires are eliminated. How- 
ever, such pilots only indicate the gen- 
eral direction of the calls. As an ex- 
ample we again refer to Fig. 2. The 
simplest method of piloting is to have 
a pilot lamp in the nurses’ station con- 
sisting of one lamp under a dome with 
an associated buzzer. The illumination 
of the lamp would only designate that a 
call had been made, however, it would 
be necessary to look in either direction 
down the corridor in order to deter- 
mine which room made the call, this 
being indicated by an illuminated cor- 
ridor door lamp. A pilot station having 
two domes with a lamp under each, one 
dome with two lamps divided by a 
barrier or two bullseyes, would show 
whether a call originated in the left 
or right hand half of the corridor. This 
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plan should also be extended to the 
duty room stations. Either one or two 
buzzers may be used as the audible 
signal. Pilot stations having bullseyes 
may also be used to designate common 
calls from the private rooms with in- 
dividual lamps for each ward. The pilot 
system while not accurate as the an- 
nunciator system lends itself to the use 
of cable since the number of conductors 
are generally alike throughout the in- 
stallation. 

A typical In and Out register system 
wiring diagram is shown in Fig. 3. 
The system functions as follows: The 
operation of a switch in the entrance 
register illuminates the adjacent lamp 
and in addition causes an associated 
lamp to be illuminated in the office 
register. These lamps operate steadily 
until the switch is returned to the “off” 
or original position, which action‘ 
causes the lamps to be extinguished. 
The switchboard operator or other 
office attendant may operate a switch 
in the office register adjacent to the 
lamp corresponding to the name of the 
person to be signalled. In doing this 
after the desired person has registered 
“In”, the original illuminated lamps 
Hash at frequent intervals. This in- 
dlicates that a message, mail or a person 
awaits him in the office. Should the 
operator actuate the switch in the of- 
fice register before the desired person 
has registered “In”, such action will 
merely prepare the circuit to flash the 
lights when the corresponding entrance 
register switch is actuated. A trans- 
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FIG. 4—In and Out system layout. 


rormer is used to supply current and is 
combined in a cabinet with a motor- 
driven flasher. 

A conduit layout for the In and Out 
register system is shown in Fig. 4. It 
indicates the relative locations of the 
entrance and office registers and the 
flasher and power unit. Practically 
all of the wiring is run between the 
two registers with the exception of the 
power wires, the pilot lamp wire and 
the motor control wire for operating 
the flasher and power unit. The regis- 
ters have a capacity of 40 indications 
in this case and the wiring is based 
upon such an installation. The sizes 
of the wires and the conduit runs are 
indicated throughout. 


Use Color-Coded Cable 


In this type of system the number 
of wires are duplicated between the 
two registers. In fact this is true of 
any In and Out system. Therefore, it 
is advantageous to color-coded 
cables. It will be noted that a few 
extra wires are necessary from the 
pull box and the office register to take 
care of the flasher control system fea- 
ture. A cable may be selected with the 
necessary number of No. 14 and 16 B 
and S gauge wires. However, since 
such a cable is considered special it 
would be advantageous to secure a 
cable with wires of No. 16 gauge in 
which case some wires may be multi- 
pled to the equivalent value of the 
larger wire to carry the power. A 
color-code chart should be made up as 
suggested previously and fastened to 
the inside of the registers and the pull- 
box. If a pullbox is located as shown, 
terminals should be mounted therein 
and properly marked so that wires 
may be readily traced. Such a cabinet 
must contain at least 43 terminals. In 
the event that the flasher and power 
unit is located directly below the office 
register the pull box may be eliminated 
on average runs of conduit between 


use 


72 


the two registers. On long runs a pull 
box is desirable but it is not always 
necessary to enclose terminal strips. 
Where cables are run from one build- 
ing to another, terminal strip cabinets 
should be installed near the point 
where the cables enter the buildings. 

The paging system which follows is 
of the flashing visual lamp annunciator 
type controlled from a keyboard adja- 
cent to the switchboard operators loca- 
tion. The lamp annunciators contain 
ten lamps and their compartments are 
marked from one to nine and zero. The 
keyboard may be had with either three 
or six rows of keys which allows the 
paging of either three or six persons. 
When the code numbers consist of 
three digits such as 123, 256 etc. as 
many as 120 persons may be called. 
This number may be increased by us- 
ing code numbers of two, three and 
four digits. Corresponding numbers 
appear on all annunciators. simul- 
taneously. The lamps in the an- 
nunciators operate on 115 volts. The 
keyboard operates on a lower voltage 
in conjunction with equipment in the 





visual paging system using lamp an- 
nunciators is shown in Fig. 5. An- 
nunciators are usually installed in the 
same relative positions on each floor 
so that a floor layout would merely 
show the locations of the annunciators 
and the conduits running either up or 
Since the 
number of wires used to connect the 
annunciators are duplicated through- 
out, it is of great advantage to use 
cable. Each annunciator 
contains terminal strips and the wires 
are carried from one unit to another so 
that pullboxes as a rule are not used ex- 
cept at the bottom of the risers as 
shown. These pullboxes should be 
equipped with terminal strips for ease 
in isolating and testing the circuits. 
Kach terminal strip must be designed to 
carry the load at 115 volts and must 
have at least eleven terminals. In the 
event an audible signal such as a buzzer 
or chime is used as an auxiliary signal 
the number of wires must be increased 
to twelve and the terminals increased 
to the same number. 

The control panel consists of the 
necessary relays, fuses etc. and is inter- 
connected with the keyboard by means 
of a cable which operates on low- 
voltage. These conductors terminate in 
a terminal cabinet provided by the 
manufacturer. A flexible cable fur- 
nished by the manufacturer is used to 
connect the keyboard to the terminal 
cabinet. All wires should be color- 
coded and a chart placed in the contro] 
cabinet, pullboxes and terminal cabinet. 
Single call systems using the same type 
of annunciators are occassionally used 
in smaller buildings. They require the 
same number of wires between the an- 


down or in both directions. 


color-coded 
































control] panel. nunciators, and also between the 
A typical riser diagram of a flashing annunciators and the keyboard. 
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FIG. 5—Paging system riser layout 8 
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SIX MAJOR CAUSES OF LIGHT LOSS IN LIGHTING SYSTEMS 


Lamp Depreciation. ...Low Voltage. .. .Low Reflection Surfaces 


Lamp Outages...... Luminaire Inefficiency...... Dirt and Dust 


light loss ata minimum. Light loss is paid for at the same 

rate per footcandle as the useful light which reaches 
the working plane. Thus lighting maintenance becomes an 
important economic consideration in the operation of the 
millions of artificial lighting installations now in use. 

Light loss can be caused by several factors. There are six 
causes, however, which are of primary importance and 
account for perhaps 90 percent of all depreciation of light 
output in a lighting system. These are the six principal 
factors which are considered by the illuminating engineer 
when designing a new lighting system, and by the mainte- 
nance engineer when planning a lighting maintenance pro- 
gram for an existing lighting installation, 

In planning a new lighting system the illuminating engineer 
takes into account the light loss from all factors. He may 


T HE maintenance of lighting systems is necessary to keep 
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do this on a rule-of-thumb basis, or he may carefully analyze 
and evaluate each factor. By putting an average value on 
each factor, he can design for “average” maintained levels 
of illumination. However, by putting a specific value on 
each factor, after careful analysis of the effect of that factor 
under specific conditions, known or assumed, the illuminat- 
ing engineer can design his lighting system much more 
accurately and be assured of getting a desired specific light- 
ing result. 

In planning a maintenance program for an existing light- 
ing installation, the maintenance engineer faces a different 
problem. By critical evaluation of the several factors which 
cause light loss, he can accurately determine the light loss 
which results from each factor under the existing operating 
conditions. With this information at hand, he is able to 
more accurately appraise each factor and the type of mainte- 


light output, 


Hours of service (lamps burning) 
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nance program which is needed and can be easily justified. 

The accompanying charts and illustrations show the de- 
tails and effects of the factors within each of the six major 
causes for light loss, and the cumulative effect of these light 
loss factors, which result in light output depreciation rang- 
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ing from 30 to as much as 70 percent. As will be observed, 
not all this light loss is preventable. However, under aver- 
age conditions, a good maintenance program should prevent 
about half the light loss that occurs on existing lighting 
installations. 

In the analysis given here a new lighting system is 
assumed, and the light output is considered to be 100 percent 
when the system is first turned on. That is, it is considered 
that all lamps are new, that rated voltage exists on an ade- 
quately wired distribution system, that efficient 2/40-watt 
new fluorescent industrial reflectors are installed, that the 
ceiling and side wall painting is new, that the lamps, lumi- 
naires, and ceiling and side wall surfaces are clean, and 
that all lamps are burning. Data are then given relating 
to each of the six light loss factors, which show the depreci- 
ation in light output under varying operating conditions. 
In order to complete the charts and show the cumulative 
light loss for all factors, a specific operating condition re- 
lating to each factor has also been assumed. 

The first light loss factor considered is “Light Loss Due 
to Lamp Aging”. This factor is dependent upon the type 
of light source used, and the quality of the lamps. Light 
loss, due to depreciation of the lamps as they are used, is not 
preventable ; but maintenance of proper voltages, clean con- 
tacts, and general operating conditions will assure maximum 
light output during the life of the lamps. An analysis of 
the lumen depreciation curve for any type light source will 
indicate the economy of replacing lamps between 70 and 
100 percent of rated life. Lamps with short rated life must, 
of course, be replaced more frequently than lamps ‘with 
longer rated life. Filament lamps having 1000-hour average 
life rating require replacement about four times as often 
as fluorescent lamps under average operating conditions. 
However, the average light output for. short life filament 
lamps is higher than the average light output for longer life 
fluorescent lamps. 

The light loss value used in the “Lamp Aging” chart 
was the value at 70 percent of the rated life of fluorescent 
lamps. This light loss oceurs solely due to lamp depreci- 
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ation and does not take into account other light depreciation 
due to other factors. Therefore, in order to get the cumula- 
tive depreciation of all factors, the light loss due to each 
factor must also be added. 

The second light loss factor considered is “Light Loss 
Due to Low Voltage”. The light loss value obtained for 
the lamps at 70 percent rated life assumed that rated voltage 
existed. Any drop in voltage due to over-loading of circuits 
or poor voltage regulation would cause a still further de- 
preciation in light ouptut. A value of three percent voltage 
drop was assumed, which is not unusual in actual practice. 
This three percent value applies to the light output of the 
lamps at 70 percent rated life, and should not be considered 
as three percent of the initial light output of the lamps 
(except when all new lamps have been installed). 

It is important that rated voltage be maintained on light- 
ing systems for several reasons. Over-voltage will shorten 
the life of the lamps, especially filament lamps, and will 
cause over-heating of ballasts on fluorescent or mercury 
vapor systems. Under-voltage decreases the light output 
with all type light sources, and also causes unstable opera- 
tion of fluorescent and mercury vapor lamps. 

The third light loss factor considered is “Light Loss Due 
to Luminaire Inefficiency”. All luminaires absorb light. 
But some luminaires are considerably more efficient than 
others. This factor is important when a lighting system 
is being designed, in that the engineer can select luminaires 
which have a high overall efficiency in lieu of less efficient 
units. 

In the light loss chart a light loss of 21 percent is used 
for the 2/40-watt industrial fluorescent reflectors, taken 
directly from a qualified test report on the luminaire. This 
light loss value applies to the light output of the lamps after 
depreciation due to lamp aging and low voltage, and not 
to the initial light output of the lamps under rated voltage 
conditions, except when an analysis is being made under 
those conditions. 

Once a lighting system is installed with a specific type of 
luminaire, the light loss factor due to luminaire inefficiency 
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Temperatures Affect Fluorescent Lamp Efficiency 


is of value to the maintenance engineer primarily for two 
reasons. One is that he will require an overall efficiency 
test value on the existing luminaires when computing the 
light losses in the system, and the other is that he can use 
this factor to make comparison studies to determine how 
much more light would be obtained if the existing luminaires 
were replaced with more efficient units. 

An important factor to watch for in fluorescent lumi- 
naires is the temperature of the air surrounding the lamps. 
Fluorescent lamps are affected by abnormal temperatures, 
and by strong air drafts. Luminaires should therefore be 
properly designed to shield the lamps from air drafts and 
also ventilated to prevent the lamps from getting too hot. 
These lamps operate most efficiently when surrounding air 
temperatures range from 70 to 80 degrees F. 
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Room Surfaces”. In order to use this factor, it is neces- 

sary to know the reflection factor of the ceiling and side 
walls, and the Room Index of the room where the lighting is 
installed and under study. The Room Index is obtained from 
readily available Room Index tables, and reflection factors 
can be determined with light or brightness meters, or by 
comparison of the ceiling and wall surfaces with paint sam- 
ples on which the reflection values are known. These data 
are then applied in a Coefficient of Utilization table for 
the luminaires proposed for or installed in the room. Co- 
efficient of Utilization tables are available in lighting hand- 
books, or from the manufacturers of lighting equipment 
covering the luminaires which they make. 


Te fourth light loss factor considered is “Light Loss in 


COMPARISON OF LAMP LIFE 
Based on Light Output of Million Lumen Hours 











































rype Lomps ee 9 
FILAMENT LAMPS Tree. 
200 watt PS-30 750 | 3700 | 3330 40 
300 watt PS-35 1000 | 5650] 5085 197 
500 watt PS-40 1000 | 9950 | 8955 MW 
1000 watt PS-52 1000 | 21500 | 19350 ~ 052 
FLUORESCENT LAMPS 
40 watt T-12 3500 4000 | 2310 | 1964 pale 4 —|—b b — 127 
40 watt T-12 Daylight | 40007 | 1920] 1632 pam |—|— |—|-~ 153 
85 watt T-17 3500 4500" | 4200 | 3570 062 
85 watt T-17 Daylight | 4500° | 3900 | 3315 f+ 4-+ —|-} - 067 
MERCURY VAPOR LAMPS 
100 watt T-16 4000**| 16000 | 14200 F 4—|~}- + -|— .0176 
3000 watt T-91% 4000} 120000 | 106500 LE LA-Lb 00235 






































*Average life based on 6 hours burning per start 
** Average life based on 5 burning hours per start 


In the “Light Loss in Room Surfaces” chart, the Room 
Index was arbitrarily chosen as “E”, and reflection factors 
were also arbitrarily chosen as 75 percent for the ceiling and 
50 percent for the side walls. These data were then applied 
to the Coefficient of Utilization table for the 2/40-watt 
fluorescent industrial unit having 21 percent light loss, the 
type units selected for consideration in this analysis. This 
Coefficient of Utilization table was taken from the [lluminat- 
ing Engineering Society’s Lighting Handbook. The table 
shows the coefficient of utilization to be .63, or 63 percent, 
for Room Index “E”, and for 75 percent ceiling and 50 
percent side walls. Since the overall efficiency of the 
luminaire is 79 percent, the light absorbed in the ceiling and 
side walls is the difference between these two values (.79 
minus .63 equals .16), or 16 percent. But since this value 
applies to the light output of the luminaire, 79 percent, the 
light absorption is 16 percent of the 79 percent light output 
of the luminaire, or approximately 20 percent, which value 
was used in the chart. 

The coefficient of utilization for areas lighted with efti- 
cient direct lighting reflectors is fairly high. By making 
this same analysis using other types of luminaires of the 
general diffuse or sem.-indirect type, and for less efficient 
ceilings and side walls, it can readily be seen that light loss 
in room surfaces is a major problem in lighting design and 
lighting maintenance. This fact stresses the need for using 
high reflection paint on the ceilings and side walls, and for 
keeping these surfaces clean. 

All surfaces in a room, including the floor and machinery, 
desks, furniture and furnishings, absorb light. The light 
utilization in a room can be improved by keeping all such 
surfaces clean, and by using light colored finishes through- 
out. The elimination of dark finishes on furniture, ma- 
chinery and other interior equipment also aids in providing 
a better brightness ratio in the line of vision and better 
seeing conditions. 

This accounts for the current trend in school lighting to 
lighter finishes for ceilings, side walls, dado and trim, floors, 
desks and chalkboards. The same principles apply in offices, 
stores and homes. 
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Maintenance (continued), 





Incandescent 
Fluorescent 
Mercury vopor 
2. Voltage Circuit Qepreciation 
With adequate wiring 
With poor wiring and 
overloading of circuits 
3. Luminaire Light absorption - 
4. Paint Depreciation 


surfaces all absorb light 


5. Dirt and Dust Depreciation 


Six month cleaning intervals 


6. Lomp Outage Depreciation 





LIGHT DEPRECIATION 
DUE TO SIX LIGHT LOSS FACTORS 


|. Lomp Depreciation (End of Roted Life) 


Walls, ceilings, floors and other 


One month cleaning intervals 
Three month cleaning intervals 


Cleaned when lomps burn out 


20% 
30% 

23% 
negligible 
.5- 20% 
18-35% 


5% /yeor 


10% 
IS% 
20% 
30% 


._.Up to 12% 








Light Loss Due to DIRI 


HE fifth light loss factor considered is “Light Loss Due 
to Dirt and Dust”. Average depreciation due to this fac- 
tor is shown in the table “Light Depreciation Due to Six 
The values in this table range up to 30 


Light Loss Factors”. 


percent, but under severe atmospheric conditions and in 
dirty locations the values can be much higher. In air condi- 
tioned areas the depreciation in light due to dirt and dust 
will naturally be less. The maintenance engineer can deter- 
mine this light loss factor for a specific lighting installation 
by making a few spot tests. The procedure is to make some 
ootcandle readings in an area before cleaning the lamps and 
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LAMPS and REFLECTORS COLLECT DIRT and DUST 
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months. 


ese 


and DUST 


lighting equipment, and afterwards when the equipment 1s 
clean. The lamps and luminaires should be washed and the 
old lamps reinstalled in the luminaires before making the 
second, or “after” set of readings. 
due to dirt and dust collection can be established by making 
a series of three sets of readings, such as at the end of one, 
two and four months, or at the end of one, three and six 


A rate of depreciation 


In the cumulative light loss analysis shown here 


found in actual practice. 


DATA ON LOUVERALL LIGHTING 


Based on Tests in an Experimental Office 


Louver Cells 2"x 2"x 2", Crosswise and Lengthwise Shielding 45° 
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Refl. | Transmission Utilization |Per Sq. In. |No Louvers 
No louvers 169 43 anaes 100 % 
Plastic vinylite 19 % 71% 138 05 1.0 81.6% 
Etched aluminum 76.5 % O 119 30 115 704% 
White paint 74.6 % 0 102 .26 0.53 60.5% 
White point 67 % 0 88 Bs 0.28 52% 
Black paint 4.1% O 51 I3 0.025 30% 
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a light loss value of 25 percent was assumed, which is con- 
sidered a conservative estimate for average conditions now 
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BURNED OUT LAMPS DECREASE ILLUMINATION 





Light Loss 
Due to 
LAMP 
OUTAGES 











to Lamp Outages”. In incandescent or mercury vapor 

large lamp installations lamps are normally replaced 
soon after they burn out, as each lamp in such installations 
lights a fairly large work area and lamp burn-outs cannot 
be tolerated. However, in fluorescent multiple-lamp lumi- 
naire installations, individual lamps burn out often and are 
not detected for some time. For this reason outages on 
fluorescent installations often average as much as ten per- 
cent or more. 

In designing a new lighting system, the illuminating engi- 
neer can and should take into account the six light loss 
factors and the economies suggested by studies of each, 
during the design stage of the proposed lighting system. He 
can select light sources which provide high average light 
output throughout the life of the lamps. He can provide 
adequate wiring which will give rated voltage at the lamps 
under normal operating conditions. He can select lumin- 
aires which have a high overall efficiency. He can recom- 
mend paint colors and finishes for all interior surfaces which 
have a high light-reflectance value. He can estimate dirt 
and dust conditions, and select lighting equipment with good 
maintenance features which will simplify the maintenance 


Te: sixth light loss factor considered is “Light Loss Due 


ules which will keep lamp outages at a minimum and light- 
ing intensities up. 

In planning the maintenance program for an existing 
lighting system, the maintenance engineer can also make 
use of the light loss factor studies. However, he is not 
always able to make changes which are indicated by the 
studies as being desirable, and which would prevent some 
of the light losses. But a thorough knowledge of the light 
losses which exist, and their exact causes, will be of inesti- 
mable value in setting up and having approved a sound and 
economical lighting maintenance program. 

It is not intended to imply by this light loss analysis that 
indirect or semi-indirect lighting systems are not justified. 
Lighting intensity on the work plane and its relation to 
initial light output expressed in percent efficiency is only 
one of several criteria used to appraise a lighting system or 
lighting result. But it is intended that this analysis stress 
the importance and value of planned lighting maintenance 
and indicate the approximate effect each of the major light 
loss factors has upon the final efficiency of a lighting system. 
Careful study of each factor as it relates to a specific 
lighting system should reveal the type of maintenance re- 
quired for that specific system, and how much maintenance 
































































































problem. He can also recommend lamp replacement sched- can be justified. 
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Maintenance (continued), ,,..,..,......- 


Mounting Height 


Type Equipment Up to | 12 to| 18 to | Above 
12 ft | 18 ft | 30 ft | 30 ft 


Catwalk or truss 

Crane, where available 
Crow’s-nest ladder 
Disconnecting hanger 

Portable maintenance platform 


Relamping bridge 
Stepladder 

Straight ladder 

Telescoping platform, tower 


Lighting Maint 


N order to maintain lighting systems efficiently it is nec- 
essary that the lighting equipment be easily accessible. 
The equipment manufacturers have done much in the 
design of their luminaires to make maintenance easy. The 
lighting engineer can also plan for easy maintenance when 
designing a new lighting system, by selecting equipment 
which has good maintenance features and by providing easy 
access to all lighting units. The maintenance engineer can 
also simplify the maintenance problem by equipping his 
department with the types of maintenance equipment and 
devices needed to do the job efficiently and with a minimum 
of time and effort. 
Too much emphasis cannot be placed on the role of the 
maintenance engineer in keeping the already installed light- 
It is his preroga- 
tive, and responsibility, to make a thorough analysis of the 
lighting system, or systems, under his jurisdiction along the 
lines suggested herein, and to report his findings to his 
The “Lighting Maintenance Check Chart” 
can be used as a guide in making such analyses and reports. 
The conditions obtaining on each lighting system vary con- 
siderably. These varving conditions and their effect upon 
the final lighting result should all be studied and incorpo- 


ing systems operating at top efficiency. 





One-Man Maintenance Ladder 


enance Methods 


<< Fluorescent Test Board, Work Bench and Special Tools 





































Two-Man Portable Platform 





Upright Scaffolds 










Maintenance ° 
Factor 


LIGHTING MAINTENANCE CHECK CHART 


Lighting maintenance should be planned during the design and layout 
stage. Some of the major factors to be considered are listed below. 


Maintenance required and methods of checking 
for trouble 














(A) Short 
Lamp. Life 


(B) lw 
Voltage 


1. All lamps should be “dated’’ when installed. This can be 
done with a rubber stamp dater or grease pencil. The number 
of hours burned before lamps fail can be estimated, based on 
average hours burned per week. This will provide reliable data 
for comparison with manufacturer’s “rated life’ data. 


2. If “lamp life’ records from actual use show short lamp 
life, checks of voltage impressed at socket or at ballast ter- 
minals should be made periodically over a period of a month, 
and at different intervals during the day. Records should be 
kept of each voltage reading. Then, if the voltage readings 
are found to exceed the lamp voltage rating by more than 
three or four volts average, or to vary from ballast voltage 
ratings by more than five percent, corrective measures should 
be considered. For incandescent lamps, lamps having voltage 
ratings comparable to actual voltage conditions should be 
used. For fluorescent lamps, voltage regulators should be in- 
stalled, or other steps taken to insure proper voltage at 
ballast termina!s. For mercury lamps, transformer taps should 
be changed to meet the existing voltage conditions. 


3. If short lamp life still exists after making voltage correc- 
tions, the lamp manufacturer should be consulted. 





1. Make weekly checks on voltage at sockets, or at ballast 
terminal leads, and keep perpetual record. If excessive fluc- 
tuations of voltage are indicated, a continuous recording 
voltmeter should be used. 


2. If ‘voltage records’’ indicate excessive low voltage or wide 
fiuctuations, corrective measures as outlined in (A)-2 should 
be considered. If circuits are overloaded, consideration should 
be given to rewiring on an adequate wiring basis. 





(C) Luminaire 
Efficiency 





1. In planning a new lighting system, luminaires should be 
selected which have a high overall light output for the type 
of lighting system involved. 


2. In old lighting installations where the luminaires are al- 
ready installed, the luminaire efficiency should be determined 
as a matter of record, and compared with other luminaires of 
similar type. If the installed luminaires are highly inefficient, 
a cost analysis study should be made covering a new installa- 
tion of a suitable luminaire of higher efficiency, to determine 
if a new installation can be justified. 











(D)Low 
Reflection 
Room 
Surfaces 


1. Determine and record the reflection factor of the ceiling, 
side walls, floor and furniture or equipment. Checks should 
be made about twice yearly to determine the rate of deprecia- 
tion of the reflectance of these surfaces. 


2. Using a “coefficient of utilization’ table for the type 
luminaires installed and the reflection factors which exist, a 
series of cost analysis studies should be made to determine 
if repainting in lighter finishes, or more frequent cleaning of 
all room surfaces, can be justified. 





(E) Dirt 
and Dust 





1. Determine the rate of depreciation of light due to col- 
lection of dirt and dust on the lamps and luminaires. This 
can be done by making accurate footcandle intensity readings 
both “before’’ and ‘after’ cleaning the lamps and luminaires 
with soap and water in a specified area. Such readings should 
be made for different periods, such as after one week, two 
weeks, one month and three months. A “light loss’ curve 
can then be plotted from the results of these tests. This curve 
will indicate the degree of atmospheric pollution which exists 
in this lighting installation, and aid in establishing a cleaning 
schedule for all lighting equipment. 





(F) Lamp 
Outages 








1. Check the number of lamp outages which occur each week, 
and keep a file record. 


Lamp outages will be influenced by the method used for lamp 
replacements. If lamps are replaced as they burn out, a spot 
check of outages at any specific time will show no outages. 
If lamps are group replaced, for example, at 70 percent of 
“rated” life, the number of outages will increase rapidly as 
the 70 percent period is reached. 


The question of “group” versus “individual” lamp replace- 
ments should be studied carefully for each lighting installa- 
tion. Such studies should include all local conditions, such as 
size of the installation, ease of getting at the luminaires, ease 
of relamping the luminaire, degree of dirt and dust accumula- 
tion, cost of lamps used, local labor rates, and other similar 
pertinent considerations, 
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,..---+.+. Planned Lighting Maintenance 





Maintenance Men Clean, Repair and Relamp a Lighting System 


rated in these analyses. When an analysis indicates that 
additional maintenance will result in improved lighting and 
seeing conditions, these facts should be included in the 
report, and recommendations made covering a sound main- 
tenance program. 

Key to a good maintenance program are records, as a 
study of the Check Chart at left will show. Records are 
needed on each light loss factor. Such records will provide 
factual data on each factor under local conditions, and give 
the maintenance engineer a sound basis for his lighting 
system analysis and maintenance recommendations. The 
setting up of a record file on each light loss factor is there- 
fore the maintenance engineer’s first, and most important 
step in planning a lighting maintenance program. 

Among the maintenance tools required by the lighting 
maintenance department, a portable voltmeter and a goo1 
illuminometer (or light meter) are highly essential. With- 
out these it is impossible to obtain all the data required 
to make an accurate and intelligent light loss analysis, or 
to determine the results of a lighting maintenance program 
after it is put in operation. Other tools include test boards 
for testing fluorescent lamps, ballasts and starters, as well 
as cleaning materials, ladders, portable platforms, etc., 
described previously. 

Realizing the importance of lighting maintenance, espe- 
cially since the introduction of fluorescent light sources, 
many electrical contractors have in recent years set up a 
specialized lighting maintenance contract service. Through 
specialization, they are able to maintain lighting systems on 
an annual contract basis at a minimum cost to the owners 
and at less cost than can be expected by owners who do not 
have their own regular maintenance departments. 

The illuminating engineer has an equally grave re- 
sponsibility in planning the new lighting systems for homes, 
industry and commerce. It is his professional responsibility 
to consider the lighting maintenance problems when design- 
ing new lighting systems, and to inform his clients in detail 
regarding these considerations and findings. No Planned 
Lighting recommendation is complete without. such an 
analysis, and specific recommendations covering a Planned 
Lighting Maintenance program. 
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Moael"T" Ford 
ring gear-- 


Old style-“ 


Sectional views of ferris-wheel wire rack showing construction details and 


dimensional data. 


Ferris-Wheel Rack 
Stores Wire Spools 


A few old automobile parts, some 
angle iron and a dash of ingenuity 
was the recipe for a space and labor- 
saving magnet wire reel rack in the 
motor repair shop of Zack Brothers 
Electric, Mason City, Iowa. The de- 
vice is in the form of a ferris wheel; 
occupies approximately eight square 
feet of floor area; holds sixteen 12-inch 
wire spools; permits reel storage near 
winding machine, 

Designed by Ralph Martinsen of the 
Zack Brothers organization, the de- 
vice was entered in the 1948 NISA 
Awards Contest and is released for 
publication through the courtesy of 
the 1948 Awards Committee of the 
National Industrial Service Associa- 
tion. 

The octagonal shaped wheel is con- 
structed of 15-inch sections of 14-inch 
angle iron. Spacer bars, 17 inches 
long, are welded between the spokes 
of the two wheel sections to provide 
clearance for the reels, Eight spool 
rods, consisting of a 14-inch pipe 
sleeve on a #-inch pipe shaft, are 
mounted in clamps on the periphery 
of the wheel. Each rod accommodates 
two 12-inch wire spools. The complete 
wheel assembly revolves on a triangu- 
lar base (48-in. long; 25-in. wide; and 
30-in. high) fabricated from 2-inch 
angle iron. 

A number of scrap automobile parts 
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Ferris-wheel wire rack holds sixteen 
12-inch spools in compact arrange- 
ment; is operated by a steering gear 
mechanism; lines up reels for winding 
assignments. 


were used for the turning mechanism. 
An old style Chevrolet steering sector 
with a Bendix starter pinion is 
mounted to the triangular base near 
the wheel hub, The pinion engages a 
Model “T” Ford ring gear attached 
to the spokes of the wheel. Turning 
the steering wheel rotates the ferris 
wheel rack; brings the desired magnet 
wire spools into position for coil wind- 
ing. Rotation can be either clockwise 
or counter-clockwise and no brake or 
locking attachment is required with the 
stearing gear arrangement. 





Testing Small Motor 
Fields and Stators 


By Bernard M. Rosenberg* 


In determining trouble in small frac- 
tional horsepower motors, the testing 
of the field coils and/or stators is often 
neglected. Usually a series light is 
used to check for continuity and 
erounds. However, this method will 
not show high resistance shorts to 
ground or between windings, nor will 
it show shorted turns in the coils. Al- 
though internal growlers can be used 
on most of the larger motors to deter- 
mine the presence of shorted turns, 
they do not lend themselves readily to 
use in the small motor field. 

All stators and fields should be tested 
for the following defects in order to 
insure satisfactory and long lasting 
performance: 

1. Grounds 

2. Shorted turns 

3. Continuity 

4. Mechanical condition 

The ground test should be made 
with a voltage that is in excess of the 
operating voltage. An inexpensive 
method of obtaining this high voltage 
test is shown in Diagram No. 1. 





Yr 350-0 -350 Neon lamp 
es Radio XFMR aD 
SPST Test 
t 350 
700v 





= 


In order to test a set of coils of any 
type, whether in a two-pole universal 
motor, such as a vacuum cleaner, drill, 
etc., or in a four-pole induction motor, 
such as a hair dryer, adding machine, 
etc., one must have available a variable 
a-c source, an a-c voltmeter, and an 
a-c ammeter. The equipment is ar- 
ranged as shown in Diagram No. 2. 


A Center poiat 3 
—— S000) -+——*-_—- fry + — 
4 


QO vx 


(,\— A B 


0, -O— 
Vv 
Variable a-¢ source 











For a two-pole universal motor field, 
we connect the a-c source in series 


*Park Armature Co., 883 Boylston St., 
Boston 16, Mass. 
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"*solid comfort’’ for 





APS 


Gaff is in line 
with the leg bone. 


@ There’s greater comfort for the lineman in the 
new Klein ‘Pole Master” Climbers. Designed as a real 
working pair ... with one climber especially for the 
right and th> other for the left . . . they have an extra 
wide stirrup tor greater arch support. 





Leg irons are tough and dependable, yet flexible and 
tapered in width and thickness. Ankles and calves get 
better support . . . chafing is practically eliminated. 
1945 POLEMASTER And the scientifically offset shank brings gaff in proper 
CLIMBERS Riveted line with leg bone, providing real security . . . solid 


Top Wrought Loop, comfort. 

Triangular Ring at 

An kle (average “Pole Master” Climbers are forged from high quality, 
weight) 2 g Ibs. per special alloy steel. A wrought, triangular-shaped ring 
pair. (With this Clim- ‘ 
ber, use Ankle Strap at ankle assures proper set of ankle strap and provides 
No. 5301-16 or No. additional comfort ... safer, longer strap life. ‘Pole 
5301-26). Masters”... like all Klein climbers... are individually 


tested and suitable for linemen of any weight. 


* Matched Right and Left Climbers 







ASK YOUR SUPPLIER 
Foreign Distributor: Interna- 
tional Standard Electric Corp., \\ \ S 


WRLC 


Established 1857 4 


3200 3 ae Oe OR ie A 


Since 1857 QQ WeaaaeH 


TE | he! Chicago, Ill, U.S.A. 
VE. :, oe 


CHICAGO 1 















with the ammeter and the two coils 
There is in this circuit a center poin 
between the two coils to which we 
connect one side of our voltmeter. The 
a-c source is turned on and adjusted 
until approximately twice the norma] 
current consumption of the unit is indj- 
cated on the ammeter. The remaining 
voltmeter prod is then connected first 
to one side of the a-c line and then the 
other. The voltages read should be the 
same. If they are not, it is an indica. 
tion that there are one or more shorted 
turns in the coils. If the ammeter fails 
to read, it is an indication that there is 
no continuity in the coils. 

For a_ four-or-more-pole field or 
stator, the circuit is exactly the same 
with the exception of the voltmeter 
connections. The voltmeter is used in 
this case to measure the voltage drop 
across each coil and all voltages should 
be alike, as shown in Diagram No. 3, 


Soe 


Voltage = A= 8=C=D 











Ov +O 
Variable a-¢ source 


This method is applicable to the testing 
of all types of windings where a bal- 
anced condition must be maintained. 

Besides being electrically sound, the 
coils must be in satisfactory mechanical 
condition. This can only be determined 
by observation. The impregnating ma- 
terial should not be charred, powdery, 
or flaky. Any oil should be removed 
from the windings in order to prevent 
iuture breakdowns. Any carbon dust, 
such as accumulates from brush type 
motors, should be carefully removed 
and, if necessary, the coils should be 
reimpregnated with a suitable insulat- 
ing varnish. 

Adherence to these simple methods 
will insure performance equal to that 
of new stators or fields, 





Portable Tank for 
Dipping Armatures 


Dipping armatures with long shafts 
is no longer a problem at Consolidated 
Electric Company, St. Paul, Minn. 
President Carl J. Gardeen, has con- 
structed a portable dip tank with an 
extended bottom to accommodate the 
shafts. 

The heavy-gauge steel tank is 18 
inches in diameter and 244 inches 
high; has a heavy, hinged, 19-inch 
diameter, 4-inch boiler plate cover. A 
17-inch extension of 4-inch diameter 
pipe at the bottom of the tank holds the 


86 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1949 








D coils. 
T point 
ich We 
r. The 
djusted 
normal] 
is indi- 
aining 
d first 
en the 
be the 
indica- 
shorted 
er fails 
here js 








ald or 
> same 
tmeter 
sed in 
> drop 
should 
No. 3, 


sting 
bal- 
ed. 
, the 
nical 
‘ined 
ma- 
lery, 
ved 
vent 
lust, 
type 
ved 
be 
lat- 


ods 
hat 

















— 


o 
i} 








Clark Type ’’D" Heavy Duty Push Buttons are sturdily 
built to provide outstanding service in heavy duty 
operations. These Push Button elements and stations 
are available in a great variety of arrangements, 
contact requirements, and enclosures, and also 
include Pilot Light and Selector Switches which are 
interchangeable with the Push Button elements. 





The following table shows mounting arrangements available 
























a ; = 25 ~y 
HEAVY DUTY STATIONS AND ELEMENTS i 
4 
i i 
|_TYPE PP kn APPARATUS ENCLOSURE 
| D Surface Assembled Stations Standard | 
D Surface Elements Only Open 
Type D—Heavy Duty Push j D Flush Plate Assembled Stations Pull-box available | 
Buttons. Above—for Class 1, D Steel Panel Elements Only Open 
Group D, Hazardous loca- 
tions; Below — D Slate Panel Elements Only Open 
rtciny -~ Aga D Surface Assembled Stations | Dust-tight and Water-tight | 
enclosure. | D Surface Assembled Stations Pn ste yee all a 
| D Pendant Assembled Stations Standard ' ( = 
' D__ {Surface or Semi-flush Mill Button Cast 
i DO 
| (Oil Tight Steel Panel Elements Only Open 
Modifications for surface mounted assembled stations include Mushroom Heads, Hold down rings > eS 
with lock clip. Snap latch for jogging arrangements, maintained contact elements, and additional heavy duty service. 
Below, Form RNG with 







contacts cn push button elements. 
Also available are several types of Standard Duty Buttons for use on ordinary starter applications 
no larger than NEMA Size 4, 150 ampere size. 


Available through your CLARK distributor. 





ie Saf = Bi Sens ae ay He Ae cad es os 


6 £¥ st ae as : 
RYTHING UNDER CONTROL 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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GENERATE YOUR OWN 


ELECTRICITY 


FOR ANY PURPOSE—AT LOW COST 


with a 


Universal cectric pant 





GASOLINE AND DIESEL MODELS TO 35 kw. 


Whether you want a dependable source 
of electricity to beat the power shortage 
—or for permanent service or emer- 
gency standby use—you'll find exactly 
the size and type electric plant in the 
complete Universal line. Here are both 
gasoline and diesel models, in portable 
and stationary types—with each model 
backed by Universal’s over 51 years of 
manufacturing experience. Soundly en- 
gineered and of highest quality con- 
struction, Universals offer maximum 

This small 2-cylinder, water-cooled 


- aie “ ce man oe Universal electric plant provides 2500- 
3000 watts. Extremely dependable, un- 
Universal gasoline powered electric usually economical. Other Universal 
plants are built in sizes from 250 watts gasoline models to 25000 watts. 
to 25 kw., air or water cooled, portable 
or stationary types. The complete Uni- 
versal diesel line ranges from air-cooled 
models of 2000 watts up to powerful 
6-cylinder units of 35 kw. All types of 
controls, manual or fully automatic. 





SEND FOR BOOKLET, ‘‘Electric- 
ity at Low Cost,” for facts and 
photos of Universal’s gasoline- 
powered electric plants. Also 
ask for bulletins on Universal 
diesel models. For 10 kw. of low cost electricity, this 


Contractors and Representatives: W rite for Universal diesel-powered electric 
full details on the profitable Universal poses Sener Se erneenpanen. Sone Poy. 
“ e P : bulletins covering Universal 100% full 


franchise. diesel electric generating sets. 





UNIVERSAL MOTOR COMPANY 
Founded 1898 


438 Universal Drive * Oshkosh, Wisconsin 























FACTORIES 








PORTABLE DIP TANK has pipe ex- 
tension on bottom to accommodate 
armature shafts; frees conventional 
dip tank for stator work. 


armature shaft during the dipping 
process. 

A tripod base with 14-inch and 
2-inch angle-iron braces supports the 
tank assembly. When in use, the unit 
can be pushed directly in front of or 
adjacent to the bake oven; can be 
rolled out of the way when dipping is 
completed. Unit releases stationary dip 
tank for stators and other equipment. 


Slot Stick 
Storage Rack 


A large assortment of slot sticks and 
insulation tubing is kept within easy 
reach of the coil winders in the motor 
repair shop of Boustead Electric and 
Manufacturing Company, Minneapolis, 
Minn. It is stored in a bench-mounted 
vertical rack that keeps the work sur- 


| face clear at all times; provides quick 
identification of the complete assort- 


ment. Details of this storage rack were 
reported by Leon E. Sabine in a 1948 
NISA Awards Contest entry. Re- 
lease for publication is through the 
courtesy of the 1948 Awards Commit- 
tee of the National Industrial Service 
Association. 

The plywood rack contains 24 
“chutes” in double tier arrangement 
with openings at the front near the 
bottom. Each chute is 30-inches long 
and about 23 inches square inside. 
Partitions are constructed of 3-in. ply- 
wood ; the rack enclosure of #-in. ply- 
wood. A }-inch high “lip” at the bot- 
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ARE YOU SECURING THESE. THREE BENEFITS OF 









Tea 











d 
e i. advantages you gain from Hazard Performite Build- Quick Comparison Chart of Typical Savings with Per- 

; . ‘ a formite Type RH Building Wire for Five Common Cir- 
ing Wire, Type RH, are simply the logical results of using cuit Amperages Where Voltage Drop Is Not Excessive. 
better insulation which permits a lighter-weight, smaller- > : APPROX. 
: f P ei i wetout | conpurr | SAVING 
diameter wire for a desired circuit amperage. PER ron | PER 

SIZE AWG ©.D. | 1000 Fr.} 3 CONDRS.| 1000 FT.» 





100 AMPERE CIRCUIT _ 
| 10110 Amps.) | .56” 2641 14" | 
| | 20115 Amps.) | .48” 278 | 1%” | $35.00. 
. 200 AMPERE CIRCUIT 


Performite Insulation, with its high heat-resistance, (20% 
greater current carrying capacity than Code grade) means 
that smaller conductors, voltage drop permitting, carry : 
the same load with greater safety. Thus, particularly on T250,000cm.—-(| ~«84” | 9621 2%” 
#1 Awg wire and larger—you save initially on copper cost + se tye" oes | 2” ‘| g108.00 
and lower shipping weight... handling and installation | | '200 Amps.) | 
are easier and therefore quicker with this lighter, more 

















| 285 AMPERE CIRCUIT 
500,000CM | 1.09” | 1815] 3” 
































‘ ‘ ° : Rr : 
compact wire... its smaller overall diameter permits | gy | 300,000cm 90” | 1139| 2%” | $210.00 
smaller, less costly conduit and fittings. And the better [| 380 AMPERE CIRCUIT : 
gtade rubber used in compounding Performite Insulation R | 700,000CM /|1.27" | 2512] 3%” 

‘ siaitl aalteatinns ‘RH | 500,000cM =| 1.09” | 1815] 3”  |$225.00° 
assures many extra years of safe service. ual rove rvenrin pan 
If you’re not already taking advantage of Hazard Per- R | 750,000CM /|1.30” | 2673 | 31%" 
RH | 600,000CM |1.20” | 2177] 3%" | $55.00. 








formite Type RH Building Wire, it will pay you to talk 
| *These savings are only on copper. Additional savings also 


to your Hazard representative before planning your next Jct from smaller conduit and fittings; lighter-weight, 
installation. Hazard Insulated Wire Works, Division of _ easier to handle and install wire. Your Hazard representa- 
. : 3 __. five will be glad to work ovt an estimate for you of “eo 

The Okonite Company, Wilkes-Barre, Pennsylvania. -- savings for a given job. - 

i oe 


insulated wires and cables for every electrical use 
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 ~“Jfata 
“UNION”! 


| First ... to produce the moulded 


Insulated Conduit End Bushing, that 


\ 
\ 
\ 





made Insulated Bushings Preferred! 


Inside of lip beveled to remove cutting 





edges — makes wire pulling easy. 


Economically prevent costly grounds and 


short circuits. a 


~* 
we 


The Tucreasing Demand for “UNION” 
“UNION” PRODUCTS 

amaunal reenter 
Union INsutatine Co., Inc. 


Insulated Entrance Bushings 
Bakelite Outlet Boxes & Covers 
PARKERSBURG 
WEST VIRGINIA 
















Bakelite Lamp Receptacles 
Hay Mow Lighting Fixtures 
Pull Chain Lampholders 










ELECTRICAL CONSTRUCTION AND 
















Front view of slot stick and tubing 
| storage rack showing tilted construc- 
| tion and access openings to chutes. 
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Rack is mounted on bench. 


tom of the chute openings keeps stock 
from spilling out. 

The entire rack is tilted back about 
30 degrees off the vertical to provide 
better accessibility and identification 
of stock and to facilitate top loading 
of the chutes. Sabine reports that this 
rack design keeps stick and tubing 
assortments in order by eliminating 


















spill-over encountered with parallel 

open troughs; reduces left-over waste 

by keeping short pieces at point where 

. . “a y 

mechanic makes selection; utilizes ff val 

wasted overhead space for storage ff | 

purposes. cor 
pre 
Cap 
cor 












Prominent electrical contractors in 
Springfield, Ill., are Frank Musgrove 
(left), Musgrove Electric Service and 
Frank Babiak, Babiak Electric Service. 





















Sa al 


These pictures will give you an idea of the wide 
variety offered in the Penn-Union Catalog: 

Grounding connectors, clamps, and studs for all 
combinations of pipe, rod, flat bar, braid, tubing. 

Every one a thoroughly tested, dependable unit of 
protection for personnel and equipment . . . of ample 
capacity, high mechanical strength, and .resistant to 
corrosion. 


‘ Fé 





—you if find wail you ian in the Connell Fed 


Penn-Union also makes the complete line of 
Service Connectors, Power Connectors, Tees and 
Cable Taps, Straight and Parallel Connectors and 
Reducers, Terminal Lugs, etc. 

Penn-Union fittings are the first choice of leading 
utilities, industrial corporations, electrical manufac- 
turers and contractors — because of their known 


dependability. 


Sold by Leading Wholesalers 


PENN-UNION ELECTRIC CORPORATION 


Erie, Pa. 
Canada: Dominion Cutout Company, Ltd., 250 Richmond St. West, Toronto 


[HE Complet LINE OF CONDUCTOR FITTINGS 


PENN-UNION | 


a 
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The modern electrical distribution system that makes 


crane and hoist operations safe and reliable is now 





available for the smallest hand tools, test lines, lighting, | 
1 

and all kinds of moveable electrical equipment. f 
? 1] 

i ) 

This 32 page book contains more than 100 illustrations | te 


showing how Feedrail speeds production, saves main- 
tenance costs, and eliminates the principal electrical al 


hazards in all kinds of industries. 


Also contains mounting diagrams and complete listing 
of trolleys, track and accessories. Write for your 


copy now. in 


FEEDRAIL CO 


Subsidiary of Russell & 
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BRIEF ARTICLES about practical methods of installation and maintaining 


electrical wiring and equipment and up-to-date estimating and office prac- 


tices. 


Readers are invited to contribute items from their experience to this 


department. All articles used will be paid for. 


Practical Mefhods 











All steel shear having very low rake, made by Cincinnati Shaper Co., Cin- 
cinnati, Ohio, is equipped with light. beam shearing gauge. 


Improved Lighting 
For Shear 


INDUSTRIAL 





Many industrial machines are of 
such design that they present a special 
lighting problem. The all steel shear 
is one good example. General lighting 
from a general overhead diffuse light- 
ing system does not solve the problem 
of lighting the scribed line on the steel 
to be sheared. 

Recognizing this fact, the Cincin- 
nati Shaper Company of Cincinnati, 
Ohio, has equipped one of its all steel 
shears with a shearing gauge lighting 
unit as standard equipment. This unit 
provides about ten times as much light 
on the scribed line as previous meth- 
ods. It also provides a higher intensity 
of light over the entire area. 

The lighting unit consists of six 
150-watt PAR-38 projector flood lamps 
installed in sockets on 30-inch centers 
in a standard wiring channel. The 
wiring channel is mounted on two steel 
bracket arms, which are bolted to the 
machine, at a position so that the 
center line of the lamp axis coincides 
with the scribed line on the steel to 
be sheared. (See diagram.) This 
lighting technique is useful when 
shearing to a scribed line in the pro- 
duction of gussets and other irregular 
shapes. 





CINCINNATI LIGHT BEAM SHEARING GAUGE 


G.E. PROJECTOR 
FLOOD LIGHT 








LIGHT BEAM—__ | 








aay 2 
. 
Pail 

<— 














SCRIBED LINE 





Cross-section detail showing how light 
beam shearing gauge lights scribed 
line. 


The Cincinnati all steel shear on 
which the light beam shearing gauge 
is used also incorporates several other 
features of interest. It has a capacity 
of 4-inch mild steel twelve feet long, 
which permits converting sheet stock 
to strips which are accurate and true 
for forming, punching, drawing or 
other operations. 
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Airport Runway 
Darkened by Double 
Grounds 


INSTALLATION 





From a Pennsylvanian reader comes 
an interesting letter discussing a recent 
trouble-shooting wiring problem which 
occurred at his local airport. Thinking 
that the experience might contain help- 
ful suggestions for other contractors 
faced with similar conditions, he 
dropped us a line with the facts. By in- 
ference, the letter stresses the impor- 
tance of following recommended prac- 
tices during periods of installation, for 
care during this particular construction 
interval would have prevented con- 
siderable inconvencience, repair ex- 
pense and danger té landing planes. 

The airport under discussion con- 
tains two runways and two taxiways. 
With the exception of spacing, distri- 
bution characteristics of lenses, color, 
and details of reinforced-concrete base 
slabs, all strips are lighted by shallow 
base series marker lights with 6.6-amp. 
lamps. Current is maintained at this 
amperage by a constant-current regu- 
lator, and all lights are controlled by 
four circuits (two of which are used 
for runway and range lights while the 
remaining two circuits illuminate taxi- 
way strips). Circuits consist of trench 
lay lead cables, sealed to prevent the 
penetration of moisture into individual 
lamp housings. These circuits are ener- 
gized by magnetic-contactor selector 
relays, remotely operated from the 
control tower by two-stage selector 
switches. Thus, when a remote relay 
is de-energized, the released contactor 
acts as a short across the ends of the 
affected circuit and, with current by- 
passing this circuit, lights remain in- 


. operative. Conversely, with contactors 
raised by energized relays, all lights on 


that circuit will produce rated lumen 
output. 

Shortly after this installation was 
completed, however, light output of 
lamps on Runway 1 was materially re- 
duced, although an inspection of the 
individual housings on this circuit 
failed to reveal any possible source of 
trouble. 

A further check of the entire instal- 
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»eehave you planned 
your power distribution system? | 








Building a new production area? Everything Will it provide voltage regulation you need? he 





laid out to do the job you’ve planned? Sure Whatever the problem—Westinghouse 
it is. can help you find the “one best” system for 

BUT ... have you planned for the best _—_your plant. 
system to power your new production lines? Our engineers have worked with all types he 
Their ability to produce depends directlyon of industries for a good many years. They “ 
this power system. have found new and better answers to a// ny 


Will your distribution system save you _ phases of power distribution. Westinghouse 
money over a period of years? Have you offers this co-operation to all Industry in 
thought about future loads? Is it flexible getting power to do the best job at the 
enough to handle.shifting production lines? lowest possible cost. | J-94788 


Here’s REAL help for your ‘‘System Planning” i 


“? 


1. A new 34-page booklet: “Industrial Plant Distribution Sys- be 
tems”, B-4045. Fact-filled pages and colorful diagrams present 
the basic systems most widely used in Industry today. Find how 
to choose the best system for your plant. 

2. System Selector: A wealth of information condensed to a 
pocket-size selector! In a matter of minutes you can make pre- 
liminary decisions on the system that answers your requirements. 
3. Color Movie: Get all the facts visually! This 16-mm, full-color 
movie is a 20-minute dramatization that will point the way to 
new economies in plant power distribution. Ask one of our 
representatives for a free showing of “The Right Power Dis- 
tribution System’’. No obligation, of course. 


If you're expanding or building a new production area... 
get this invaluable information NOW! 


Call your nearest Westinghouse office, or write Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Penna. 





SYSTEM PLANNING SERVICE 
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CROUSE-HINDS ‘an 
eat water condensatto 


; electrical conduit systems 


under humid conditions 































































FORESTALL the formation of destructive mildew 
by ventilating enclosures. 


EXTEND the LIFE of insulation and equipment 
under adverse conditions. 





MINIMIZE the danger of expensive shut-downs 
due to insulation or equipment failure. 


Paragraph 5015-C5 of the 1947 National Electrical Code states that 

“where there is a possibility that water or other condensed vapor may 

a @ be trapped at any point in the raceway system, approved means shall 

ee pinot be provided to prevent accumulation, or to permit periodic draining of 
; such water or condensed vapor” 





Explosion-proof electrical enclosures cannot be vented in any of 
the usual ways because they must be kept flame-tight. | Crouse-Hinds’ 
explosion-proof Type ECD Breathers, Type ECD Drains, and Type EZD 
Drain Sealing Condulets meet the Code requirements and are listed 
by Underwriters Laboratories for such service. 


The Breathers are similar to the Drains but have metal hoods which 
make them water and dust shedding. Both have corrosion-resisting 
bodies with internal flame-tight (but not airtight or watertight) laby- 
rinths. They can be used freely without impairing the explosion-proof 
integrity of a conduit system, providing they are always installed ina 
Condulet hub or other opening with five or more full threads engaged. 





In humid atmospheres, water condensation occurs in explosion- 
proof systems, especially where temperature changes are frequent. 
Accumulation of water in harmful quantities is common. Mildew, a 
bacterial growth, is often present. It attacks many insulations and 
ECD = 5 We will destroy them unless the cause is removed. In such humid atmos- 
Breather — pheres troubles of this nature can be avoided by the proper installation 

of Crouse-Hinds’ Breathers and Drains in conjunction with explosion- 
proof Condulets’*. 


Type ECD Drain Type ECD Breathers should be placed at the highest points and Drains at the 
Breather lowest points of all housings and conduit runs. Heat generated by the 

current flowing through conductors and electrical devices raises the 

CONDULETS with temperature of air within the conduit and housings. Breathers and 
Crouse-Hinds Breathers Drains permit the resultant upward passage of the warmed air to re- 








and Drains can be in- move moisture and thoroughly ventilate the enclosures. This prevents 
stalled for ventilation the accumulation of water and removes moisture that may have 
throughout an_— entire collected under unusual conditions. 

explosion-proof conduit 


This method is successfully used in many of the largest plants in the 
chemical and petroleum industries. Several years of field experience 
has demonstrated that the moisture is either entirely removed by 
ventilation, or so reduced that it is not harmful. 


system 


These devices have also been successfully used in non-hazardous 
locations where condensation is troublesome. 








If you have a condensation problem, Crouse-Hinds Company will 
gladly assist in solving it. Write to 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit 
polis — Kansas City —Los Angeles— Milwaul — New York 
Philadelphia — Pittsb —Portland, Ore.—San Francisco — Seattle — St. Louis — Washingten. 
Resident Representatives: “Albany — Atlanta — Baltimore — Charlotte — New Orlecns — Richmcnd, Va. 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Oftice and Plant: TORONTO, ONT. 


Nationwide 

Distribution 

Through Electrical 
Wholesalers 


Gs 
] CONDULETS are made only by CROUSE-HINDS 
CONDULETS : TRAFFIC SIGNALS: AIRPORT LIGHTING : FLOODLIGHTS 
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Type EZD Explosion-Proof * 
Drain Sealing Condulet 
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Plan of Airport 


A= De-energized relay, 
lights normally out 


B= Energized relay, 
lights normally on 


G=Current shunt 
through grounds 
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Circuit Diagram 


Plan of local airport indicates relative positions of runways and taxi strips, 
control tower containing selector controls for runway and taxiway lights 
transformer station and structures located beside taxiway apron. Circuit 
diagram indicates position of magnetic-contactor selector relays when only 
Runway 1 is lighted. Current shunt, created by grounds in circuits for 
Runway 2 and Taxiway 1, reduces amperage and lumen output of lights 


in circuit for Runway 1. 


lation finally indicated that there were 
two grounded housings on other cir- 
cuits, due to unsatisfactory lead seals 
and the resultant infiltration of water. 
These two grounds, one in Runway 2 
circuit and the other in a Taxiway cir- 
cuit, resulted in a current shut past the 
Runway 1 line. This was verified by 
meter readings which showed that only 
2.3-amps. were passing through the 
affected circuit, while 4.3-amps, were 
passing through the ground shunt. 
Positive location of the grounds was 
determined by checking each circuit 
individually; isolating the other cir- 
cuits and energizing only one side of 
the circuit remaining in use. In this 
manner, the locations were quickly 


spotted, for lamps on the circuit be- 
tween the source of energy and the 
grounded housing remained at full 
brilliance while lamps beyond this 
point either dimmed or remained un- 
lighted. 

To all appearances, this job had been 
installed in accordance with all official 
and unofficial recommendations. It had 
been officially inspected and approved. 
But the conditions of fault, so minor as 
to escape detection, had resulted in a 
waste in both time and effort. Since 
grounds such as this can result in 
darkened runways during bad weather, 
they also constitute a flying hazard— 
which could be minimized by insisting 
on prescribed sealing methods. 












Triple-offset pull box carries telephone 
cables from concealed duct in under- 
ground tunnel to exposed raceway at 
the Chicago plant of the Liquid Car- 
bonic Corporation. Box design facil- 
itates pulling; providing for wide 
sweep of lead sheathed cables. 





Simplified Tool 
Check System 


SHOP ORGANIZATION 





Every contractor knows that tools 
have a habit of “walking” off the job, 
or even out of the shop tool room. 
Much of this can be attributed to a 
shift of tools from one job to another, 
or from one mechanic to another, with- 
out keeping records of such transfers. 
Memory cannot be trusted as an in- 
ventory file, particularly where numer- 
ous jobs are in operation at the same 
time. Tracing lost tools usually in- 
volves considerable time, effort and 
money. Those items that never do 
show up are usually charged off as an 
additional operating expense, or, if the 
project can stand it, as a direct job 
expense. No one is happy when that 
occurs. 

The D. H. Kehne Electric Company, 
St. Paul, Minn., electrical construction 
firm, reduced this possibility to a prac- 
ticable minimum by developing a check 
system that combines tool requisition 
and daily inventory in a single scheme. 
Responsibility for tools taken out of the 
stockroom rests with the man who 
requisitions them. They are charged 
directly to him on a visual check board 
and he must return the tool to secure 
credit for his time at the end of the day. 

Heart of the system is a series of 
metal-bound, round, colored pasteboard 
tags, one for each item in the complete 
tool inventory. Color-coded tags are 
used to identify the following tool cate- 
gories: 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1949 97 














98 





..gives you better WQRKability 


in PANTHER and DRAGON 
Rubber Tapes 


Testing the tape’s stretchability on a Scott tester, as 
shown here, is only one of a series of quality control 
tests made during various stages of production that 
make PANTHER and DRAGON Rubber Tapes “tops 
in tapes”. You can count on these tapes to be strong 
enough to stretch without breaking . . . make better 
splices that will last longer. 

Made by a company in the insulation business for 
nearly 70 years, PANTHER and DRAGON Friction 
and Rubber Tapes pass ASTM -and federal specifica- 
tions for electrical and physical properties with a 
wide margin of safety. They have proved their worth 
in successful splicing jobs of all kinds. Sold only 
through recognized inde- 
pendent wholesalers The 

Okonite Company, 

Passaic, New Jersey 


6173 
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Master tool check board in the Kehne 
Electric Company shop. Top half of 
board has tool-tags for equipment as- 
signed to large projects; the lower half 
for tools used by mechanics working 
out of the shop headquarters. Note 
how tool checks are placed on hook 
under the mechanics brass number tag. 


Red—Power Tools and Meters—in- 
cluding such items as_ electric 
drills, electric hammers, small 
saws, hydraulic benders and pipe 
pushers, power cutting and 
threading units, ete. 

Green—Line Tools—including such 
items as gang tool boxes, pipe cut- 
ting machines, boring machines, 
digging tools, etc. 

Yellow—Cable Pulling Tools—in- 
cluding such items as chain hoists, 
block and tackle, reel rollers, jacks, 
rope, fish tape, ete. 

White—Miscellaneous =Group—in- 
cluding all smaller tools such as 
hand cutting units, stocks and dies, 
wrenches and all the other items 
in the inventory. 

Printed on each tag is pertinent in- 
formation identifying the tool it repre- 
sents. Tags (one for each piece of 
equipment) are mounted on finishing- 
nail hooks adjacent to groups of tools 
on the tool crib shelves. Each time a 
tool is requis‘tioned, its corresponding 
tag is transferred from the shelf to a 
visual check-board mounted just inside 
the door of the tool crib. Here, each 
mechanic’s brass number tag is 
mounted on a separate hook. Tags for 
tools a mechanic has requisit‘oned are 
placed on the hook under his “num- 
ber.” To retrieve his number, which 
he must turn in to the timekeeper to 
get credit for his time, an electrician 
must return a tool for each tool-tag on 
his hook at the end of the day. The 
tools, and their corresponding tags, are 
then returned to the crib shelves. 

This system is used in the shop tool- 
room as well as in all field offices at 
job sites. The only difference is that 


. « » MARCH, 1949 
















































YYUBS ocresio supply of high 
~~ 


quality materials, NOW 
make possible the complete line of . . . 


STEEL CITY COVERS 


for all types and sizes of Outlet, Utility and Gang Boxes 





STEELCITY &&4cvece CO. 
1207 Columbus Ave. Pittsburgh 12, Pa. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1949 















iN LETTER 


al contractors 


; Electrica. | ches ™ 
To: ; G-E Time buxte® greater prof 
Subject: help you ma : stomer 
Purpose: eis and give more 

1 - 
| tisfactiom r cus- 
y time you convino’ YT needed 
tomers s tioular job, bot convenience 
for @ par for yourselt, Go. your 
fit—proft erating costs _ 


and lower op 


hese 
customer yon considered all t 
av 
431441087 : new fac- 
possibi lin lighting in that 
eal re wore at new 
tore ow lighting 12 
—— — soht- 
stor?» and stair-well 11g 
—corridor ae artment houses, 
in new ap +rol 


ling con 
_heater and es 1dings, 
<n any public but der-pot, 
a or, fan, sot ies 


r 
eos a cime switeh for 
There “a jobs, and many eH 
each of tere versatile, gene? 
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Type 1-27, the “complete” 
tirne switch. It’s easily ad- 
justed for any daily sched- 
vie. Also available with 
astronomic dial and omit- 
ting device. Prices from 
$25.50 List. 


T-47 handy time switch— 
| repeats on-off cycle (mini- 
i mum on 5 min., maximum 

22 hrs.) every 24 hours. 
Only $12.45 list. 


LONG-RANGE CUSTOMER SATISFACTION assured by large silver con- 
tacts and reliable Telechron ® motors in both these switches. 
INSTALLATION MADE EASY by roomy wiring space and simple 
knockouts. 


For more information on your’particular application of these, or any 
other G-E time switches, see your dealer or nearby G-E sales engineer. 
Write today for Bulletin GEA-3339 (T-27), GEA-4874 (T-47). Apparatus 
Department, General Electric Company, Schenectady 5, New York. 
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Round tags, one for each tool, are 
hung in each compartment of tool 





shelves. When tool is removed, cor- 
responding tag is transferred to check 
board and placed under mechanic’s 
brass number tag. 











the shop check-board is necessarily 
larger and contains a section for “proj- 
ect tools”. The upper half of the board 
contains no mechanic’s brass tags, only 
tool tags. The first tag in each horizon- 
tal row identifies the job; tags on 
adjacent hooks in that row record the 
tools assigned to the job. The lower 
half of the board is used for tools 
assigned to mechanics working out of 
the shop and contains the brass number 
tags, similar to the field tool-crib check- 
boards. 

Kehne Electric superintendents re- 
port that the system works well. Elec- 
tricians are less prone to misplace or 
leave tools out on the job when quitting 
time comes. Also, it provides a quick 
daily visual inventory of tool equip- 
ment both in the job offices and shop 
headquarters. To insure against tool 
mixups with other trades on the proj- 
ect, the Kehne firm paints all its tool 
equipment red and yellow. 




































Parallel Clamps 
Space Conductors 





WIRING 








Power supply to the new Alcoa plant 
in Davenport, Iowa, consists of two 
13.8 kv. circuits tied together at the 
remote end to form a “loop” service. 
The two sides of the loop are carried 
vertically on opposite sides of steel 
towers. Each side consists of three 
phases with two parallel 1,033,500CM 
stranded aluminum conductors per 
phase. 

To prevent the parallel conductors 
from rubbing together in the wind, 






















































: MEMO FOR 
CONTRACTORS! 
| ‘THE HANDY 10-ROLL 
PROTECTIVE CONTAINER 
7 tlgit ae Keeps tope clean ond fresh on the 
ST TaEEE. job. It's @ good idea fo have a few 
always on hand in your field stock- 


> room, ready for use when you 
need jt, 



















ACCURATE 
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To manufacture good serviceable tape certain standards must be met. A 
short cut on any one point would result in a sub-standard product. Accu- 
rate production strictly adheres to the 5 quality points below—at all times. 


| Fine strong straight woven cotton fabric base. 


2 High quality, clean rubbers scientifically blended to form a stable, 
tacky, adhesive impregnating compound. 


Impregnation of the sheeting with the compound by steel calendar 

rolls operating at different peripheral (friction) speeds. That's where 
friction tape gets its name. Tape made by less costly methods isn't genuine 
friction tape. 


Slitting to desired width on specially designed machines to assure 
clean, non-raveling edges. 


5 Proper packaging in handy protective cartons and tins to keep tape 
clean. 


That’s the way ACCURATE Friction Tape is made. It’s the reason every 
foot is of consistently fiigh quality. Friction or rubber, use ACCURATE 
Tapes for best results because all are made to highest standards for your 
protection. There is an ACCURATE distributor near you. Ask for his name 
today. Just write Accurate Mfg. Company, Garfield, New Jersey. 





25 YEARS MAKING TAPES EXCLUSIVELY 
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Typical construction on corner tower 
showing dual dead-end lugs with tie- 
loop on each phase. 














JOE RAMSETTER 


If you don’t know JOE RAMSETTER, you’re missing a profit- 





Closeup of parallel groove clamp sus- 





maker. Joe carries the sharpest pencil you ever saw, for cutting 
costs and saving time on fastening jobs in steel, concrete, brick, 
other hard materials. It’s the RAMSET FASTENING SYSTEM. 


No chipping! No drilling! No plugging! Not for Joe! In 


pension of 13.8 kv. loop service to 
Alcoa Davenport plant. 


separator clamps were used to keep 


the cables about three inches apart 
at and between tower supports Stand- 
ard, 6-inch, 3-bolt, aluminum parallel 
groove clamps were cut in half and 
drilled for two-bolt mounting. Four 
clamps were used for each 120-foot 
Suspension insulators at the 
were equipped with similar 


30 seconds, he prepares the tool, then places it against the work, 
taps it—and RAM! It instantly sets pins and threaded:-studs up 
to 6” long and 54” diameter. It’s fast, it’s tight, it’s as economical 
as reading a newspaper over a neighbor’s shoulder. 

Five pounds of RAMSET TOOL do the trick. Self-contained, 
completely portable. Easy to use. In 30 minutes, we teach any span. 
good, careful workman to RAMSET up to 50 fastenings per hour. towers 


RAMSET SYSTEM saves so much time and money you won’t sae hchtll dibs sis copies bogsete 
X . . ° / -ad-e : Sorner ers, 
believe it until you see it. Better send for Joe to demonstrate Ais 


. or where substations occur, special 
on your own jobs. Just 


‘ compression-type dual lugs with tie- 
mail the coupon. 
EAU —rastenine SYSTEM > 


loop or take-off offsets were used. 
Stemco Corporation, Tie-loops at corner locations are also 
Cleveland 16 (Rocky suspended from tower steel by parallel 
River), Ohio. groove clamps. on suspension insula- 


tors. The system was designed by 

























"ngs ~-atmangetg“eeetealneriadeaioententaes tiiciinadmaianimaameaiay pone Alcoa engineers and installed by Fisch- 
gy Stemco Corporation, _ : acs | bach and Moore, Inc., electrical con- 
\ Cleveland 16 (Rocky River), Ohio tractors on the project 
Please have JOE RAMSETTER show us how to i : 1 ee 

S nen then end conte on fastening jobs. ! : The system as installed has elicited 
' i favorable comments from operating 
i Name -} - J personnel, management and supervis- 
1 Company ‘ " — ory men in the plant and it is apparent 
' i ’ Paty 

y Address \ that the installation insures both safety 








and efficiency. 
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CRESCENT 


ABC 
ARMORED CABLE 


Has These Improved Features 
Which Make Installation 


EASIER—QUICKER—SAFER 


Bond Strip Under Armor 


Gn Permanently low armor resistance is provided in 
sizes No. 14 and 12 AWG by use of a flattened, 
bonding wire which is in contact with the under 
side of each convolution. 


Prefabricated Break Lines 


The Cut Mark (at 114” intervals) shows the loca- 

<€ tion of a prefabricated breaking line inside the 
armor. Only a few strokes of a file or saw guided 
by the Cut Mark are required to cut through one 
outer ridge, and a bend by hand severs the armor. 
This results in a clean separation with no sharp 
edge—a safer, easier and faster job. The prefabri- 
cated breaking lines are so designed that there is 
no reduction in tensile strength, bending quality, 
crushing resistance and electrical conductivity of 
armor. 











In the last 20 years alone, over SIX BILLION FEET 
of Armored Cable have been produced by the indus- 
try. Armored Cable provides the only general purpose, 
factory-assembled and tested, metal protected wiring 











CRESCENT 


WIRE & CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 
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Section D29-318 
General Electric Company, Bridgeport 2, Connecticut 


Please send me your new booklet on the General Electric remote contro! wiring system. 


NAME.. 
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Equipment News 








Low Voltage Control System 


This new low voltage control sys- 
tem permits “adequate switching” of 
lights. Small, remote control relays 
which handle the load can be installed 
in a knockout of the nearest outlet 
box. Individual relays are controlled 
by any number of conveniently located 
switches operating on a 24 volt sys- 
tem. One relay can be operated from 
any number of control switches lo- 
cated at several convenient points, or 
several relays can be operated from 
one point by means of either manu- 
ally or motor operated master switches. 
Any number of control stations can 
be operated in parallel. Master sys- 
tems permit control of selected lights 
from a single point, or the switching 
“on” or “off” of either all or a certain 
group of lights from a master control 
station. Square D Company, 6060 
Rivard Street, Detroit 11, Mich. 


Motor 


A new, explosion-proof, single phase, 
type KC, capacitor-start fractional hp. 
motor for gasoline vending pumps has 
been announced. Designed for hori- 
zontal mounting, it is available in rat- 
ings of 4 hp. 1725 rpm., 60 cycle, and 
+ hp., 1425 rpm. 50, 25 cycle, 115/230 
volts a-c. Motor is suitable for use 
in Class I, Group D hazardous loca- 
tions. Built-in features are an auto- 
matic reset overload protective device, 
voltage selector switch and on-off line 
switch. External leads are 36 inches 
long. A swivel conduit connector, 
with close fitting threads, protects the 
lead outlet and is adjustable. Motor 
also available for 115 volt and 230 volt 
d-c operation with modificatins in base 
and end shield design. General Elec- 
tric Company, Schenectady 5, N. Y. 


Magnetic Contactors 


New Bulletin 4454 size 4 and Bul- 
letin 4455 size 5 a-c magnetic con- 
tactors for motor, heater and lamp 
control purposes has been developed. 
Some of the features incorporated on 
these 150 and 300 amp. contactors are: 
movable and stationary contacts on 
both sizes are identical and _ inter- 
changeable; removable cold molded 
arc shields for all main poles; new 
magnetic circuit permitting positive 
operation over a wide range; acces- 
sible solderless clamp type connectors 
for line and load terminals; standard- 
ized mounting panels. Size 4 con- 
tactors are available with a maximum 
of five main poles and size 5 with 
two or three poles only. Both sizes 
can be supplied with open type con- 
struction or with NEMA Type I en- 
closures. Coils permit operation on 
various frequencies. Ward Leonard 
Electric Co., Mount Vernon, N. Y. 





Pipe Cutting Machine 


Known as the No. 662 “Cut Mas- 
ter”, this machine is designed for 
cutting off small or large quantities 
of pipe within the range of 2 in. to 2 


in. Motor is 4 hp., 10,000 rpm. uni-. 


versal, variable speed, geared head 
type for light socket operation. Gear 
ratio is 29.25 to 1. Motor, idler 
shaft and cutter shaft are mounted 
as a unit on a plate hinged to the base 
casting. Rollers supporting pipe to 
be cut off are mounted on needle bear- 
ings. The Oster Manufacturing Com- 
pany, 2057 East 61st Street, Cleve- 
land 3, Ohio. 





Lighting Control 


A new single unit outdoor lighting 
control for interval night illumination 
is now available. Series 62405 photo- 
electric relay may be used for trans- 
portation terminals, freight loading 
areas, parking lots, signs, billboards, 
display windows, rural street lighting, 
factory yards. Unit consists of a light 
sensitive photorelay and a _ built-in- 
time-switch. The photorelay turns on 
the lights at a preset value of daylight, 
and the automatic time switch turns 
them off at any preset time during 
the night. The time switch can also 
be set to turn on the illumination early 
in the morning if desired. Model 
62405 operates on 115 volt a-c, Model 
62406 on 230 volt a-c. Fisher-Pierce 
Company, 45 Ceylon Street, Boston, 
Mass. 


Banding Lathe 


A new banding lathe for applying 
and rolling bands on Diesel electric 
traction motor and generator rotors 
has been announced. It has a 40 inch 
swing diameter and 60 inch length 
from face plate to tailstock live-center. 
Banding wire is drawn from the sup- 
ply spool mounted on the de-reeler 
spindle, extending from the rear of the 
headstock, with suitable preliminary 
tensioning mechanism and permanently 
threaded over takeup pulley, is fed 
onto rotor by carriage traversed by 
handwheels. Rotor may be driven at a 
selected speed of from 15 to 60 rpm. 
and control of machine is accessible 
from either side. Globe Tool & Engi- 
neering Co., 422 Davis Ave., Dayton 
3, Ohio. 
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Fluorescent Fixture 


A newly developed plastic shielded 
fluorescent lighting fixture for resi- 
dential and commercial use has been 
announced. Finished in white enamel 
with chrome trim, these shallow units 
give a soft, diffused light. It features 
opal fluted plastic. Made for two, three 
and four light 20 watt lamps and two 
40 watt lamps. Shielded enclosure is 
easily removed for servicing. Key- 
tone Electric Mfg. Co. 2228-36 E. 
Tioga St., Philadelphia 34, Pa. 


Solderless Connectors 


A complete new line of solderless 
electric connectors, featuring serrated, 
silver contact surfaces, interlocking 
sides, has been announced. The ser- 
rated contact surfaces give high pull- 
out strength, positive pressure on the 
cable, resistance to vibration and a 
high-conductivity joint. Connectors 
can be installed without removing nuts 
from the clamps. Some of the types 
are straight, tee, block terminal, angle, 
parallel, ground, in both Class A-1 
and A-2. Also available are expansion 
bends, busbar clamps, and live-line dis- 
connecting clamps. General Electric 
Co., Schenectady 5, N. Y. 


Air Conditioner 


Designed in a two-tone, mar-re- 
sistant, brown finish, this new con- 
sole type ‘room air conditioner, known 
as 51H2 DeLuxe, is for use in both 
offices and home. Unit has one hp. 
capacity. It has a special exhaust 
control for removal of stale air and 
smoke, and a two-speed fan for draft- 
air distribution. Refrigerating 
compressor and motor are hermetically 
sealed. Control panel, concealed be- 
hind hinged cover on front of cabinet, 
consists of two knobs. One turns on 
fan only, and the other is a selector 
which controls fan operation at high 
or low speed for ventilation, or can 
be turned to reverse fan rotation to 
exhaust smoke to the outside. Space 
is provided in center of panel for a 


less 


thermostatic control knob for auto- 
matic operation. Union operates on 
230 or 208 volt, single phase, 60 cycle. 
Cabinet dimensions are 40 inches high, 
34 inches wide, and 21 inches deep. 
Carrier Corporation, Syracuse, N. Y. 


Bender 


This Form-Bar bender has been de- 
signed to make “cold bends” on the job. 
This tool will handle copper, alumi- 
num, brass and mild steel bar or strip 
through a complete range of sizes $ 
in. to 4 in. in thickness and up to 6 
in. in width. The bender is portable 
and simple to operate in making bends 
up, down, sideways and twists. Short 
offsets and “Z” bends can also be 
made and a positive set-up for repeated 
“pre-fab” duplicate bending is in- 
cluded. A vertical mounting position 
makes the tool flexible for handling. 
Winfield R. Scott, 234 South 11th 
Street, Newark 7, N. J. 





Transformers 


A line of CSP three-phase distribu- 
tion transformers for small industrial 
or commercial loads has been an- 
nounced. Incorporating all the protec- 
tive features of the CSP single-phase 
transformer, new units have built-in 
De-ion lightning arresters, three me- 
chanically interlocked, heavy-duty cir- 
cuit breakers on the secondary side as 
safeguards against overloads and short 
circuits, and primary protective links 
for system protection. Available in 
sizes of 9, 15, 30, 45 and 75 kva. for 
primary voltages of 2400 to 14,400 incl. 
and with secondary voltages of 208Y/ 
120, 240 delta by 480 delta for the pri- 
mary classification. They are equipped 
for pole mounting or can be mounted 
on platforms or mats as_ required. 
Westinghouse Electric Corp., Pitts- 
burgh 30, Pa. 
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Connector 


A new offset electrical connector 
for use in electrical wiring has been 
developed. Known as Amadco Adap- 
ter, it provides curved conduits for 
wiring entering or leaving boxes, 
switches, etc. It eliminates need for 
bending wall conduit pipe. Three types 
are available, fitting all standard con- 
duit sizes, plus a gutter offset. Lang- 
man Industries, 3320 S. E. 50th Ave., 
Portland, Ore. 


Snap Switch 


The ESCO type rotary snap 
switches are now available in explo- 
sionproof, dust-tight, vapor-tight, wea- 
therproof housing'’s for hazardous lo- 
cat‘ons. The assembly may be surface 
mounted with switch handle on dome, 
or can be furnished with switch shaft 
inverted and projecting through base 
for panel mounting. Standard con- 
duit connections are provided—# in. 
for the shallow case and 1 in. for the 
deep case. Style 30H is rated at 30 
amps., 500 volts a-c, 250 volts d-c. 
Style 10H is for surface mounting 
only, and is a 10 amp. 1250 volt, a-c 
switch. Circuit combinations for both 
styles are 4PST or DPDT for the 
shallow type and 8PST or 4PDT for 
the deep type. Electro Switch Corp., 
Weymouth 88, Mass. 


Mall a 


Threading Machine 


Model B is a portable power tool 
to thread } in. to 2 in. pipe, 4 in. to 
14 in. bolts, and with drive shaft and 
geared tools it will thread up to 8 in. 
pipe. It operates with a universal a-c 
or d-c motor of 110 or 220 volts, 25 to 
60 cycle. It has an automatic switch lock 
and chuck wrench holder. Other fea- 
tures are quick-opening, fully-adjust- 
able, ring-type dieheads; ball bearing, 
self-centering wheel-and-roller cutoff ; 
motor with reversible switch; right- 
hand operation; rack-and-pinion feed ; 
all gears enclosed ; oil level indicator in 
gear case. Beaver Pipe Tools, Inc., 
1001 Dana Avenue, Warren, Ohio. 
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Double purpose fan. Secured with chain 
in window for night cooling. Pivots on stand 
to serve as circulating fan. New "Q” wheel 
for extremely high efficiency and quiet 


operation. Ready for volume sales. 










































A beautiful, new, portable fan—and it’s 
budget priced! Lightweight—easily rolled 
to window or storage closet. Adjustable 
height. Two speed. 
Huge capacity. Nationally advertised. 







Remarkably quiet. 







ILG ELECTRIC VENTILATING CO., 2879 No. Crawford Avenue, 
Chicago 41, Illinois. Offices in more than 40 Principal Cities —consult 
classified directory. 
















C Hurry! Send data and price on new Windofans! 
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Radio Clock Timer 


The RC-3021 radio clock timer, is 
a combination of two independent 
timers operated by one motor. One 
timer is a manual “on”, automatic 
“off” interval timer (slumber switch) 
to control an interval up to 60 min- 
utes. The other is an automatic “on” 
timer to “catch” a program at any 
time within twelve hours. It is pos- 
sible to go to bed with the radio play- 
ing for up to 60 minutes to lull the 
user to sleep and still have it turn 
on again automatically in the morning 
to waken the user. Unit is designed 
to be built into the radio cabinet as a 
part of the original equipment. Inter- 
national Register Co., 2614 W. Wash- 
ington Blvd., Chicago 12, IIl. 


Baking Varnishes 


Two new clear baking varnishes, 
Synthite BC-301 and BC-302 have 
been announced. BC-301 is composed 
of phenol formaldehyde resin and se- 
lected drying oils, and was formulated 
for applications where heat resistance 
and bonding is required. It is par- 
ticularly recommended as a _trans- 
former and coil varnish and can be 
used on all types of coated magnet 
wire. It can be applied by atmospheric 
dip or vacuum impregnation. BC-302 
is a blend of synthetic gums and dry- 
ing oils and formulated to give a rapid 
cure. The cured film possesses dielec- 
tric properties plus a resistance to 
water, oil and chemicals. It is adapt- 
able to such applications as armatures, 
both low and high speed, stators (frac- 
tional hp. and up), transformer coils, 
motor fields, fluorescent ballasts. Also 
for all types of coated magnet wire. 
John C. Dolph Company, 1060 Broad 
Street, Newark 2, N. J. 


Tester 


The new portable electronic bar-to- 
bar tester is a testing device specially 
designed for indicating and locating 
shorts in armature windings. Its test 
unit contains a vacuum tube oscillator 
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O YEARS 
ONTINUOUS 
EXPOSURE 


Time proves the lasting 
power of KILLARK corrosion- 
proof Alumalloy fittings! 


Now it can be told — and shown . .. the amaz- 
ing results of ten years constant exposure of 
Killark’s Alumalloy. Fittings and Fixtures! 
Rain, sleet, snow, acidic atmosphere and 
countless other corrosion factors; have ham- 
mered unmercifully at Killark/ Allumalloy 
Fixtures and Fittings—W ithomt.a Spec of Rust 
or Corrosion Resulting! Comvincing proof 
why you can be sure your ifstallations will last 

| longer — and give more dependable, trouble- 
| free service — if they ate protected by these 
outstanding Killark Alugialloy Fittings and 
Fixtures. 





After ten years of weather torture, this iron fitting 
hows extreme corrosion — and the prospect of near- 
Baie installation trouble. 





NOT A TRACE 
OF CORROSION! 


Made of the same Killark Alumalloy that gave perfect The Light That Will Never Fail. . . because 
of corrosion or rust! In as good condition 


protection for ten years to the Killark Fixture shown 4 f ' 4 
at right, this smooth Killark Alumalloy Fitting clashes his iKillack - on ) Frets e eee 
greatly with the corroded iron fitting shown above... this Killar uma re ixture $ rs no 
tic nate (selacMe} me lcele(a Mel mi lelacme(aoraeterte) (i sas (ao ~ doce or corrosion—no sign of ever 


Killark Alumalloy Fittings and Fix- 
tures are used in underground conduit, 
utility and chemical plant installations 
throughout the world. Their combina- 
tion of high-strength, safety, smooth- 
ness and rigidity — plus corrosion-re- 
sistance pays big dividends—on every 
4 installation! 


Send for the Killark Catalog 


ELECTRIC MANUFACTURING COMPANY 


Offices and Warehouses: Atlanta, Baltimore, Boston, Chicago, Denver, Los Angeles, Vandeventer & Easton Aves; 


New York, Philadelphia, Pittsburgh, San Francisco, Seattle, Syracuse. 
Offices: Cincinnati, Cleveland, Dallas, Detroit, Kansas City, Minneapolis. SAINT LOUIS 13. MO. 





G ENER AL ELEC TRIC section which generates 3,000 cycle 


a-c voltage of about 15 volts no load, 
and an electronic voltmeter section 
which has an output impedance of 
500,000 ohms to the vacuum tube 
amplifier. It is equipped with a test 


e prod unit which can be adjusted for 
various commutator diameters and bar 
spacings, and a cathode ray or magic 
eye indicator mounted on the test 


prod. Tester is mounted in a 13 in. 
by 8 in. by 8 in. black enamel metal 
case. It weighs 23 lbs. and operates on 
110 volts, 60 cycle a-c. National Elec- 
tric Coil Company, 794 Chambers 
Road, Columbus 16, Ohio. 








For area and sports lighting . 
Type L-69—1000/1500 watts. The high- — 


efficiency unit, suitable for large or small 
work, construction or playing areas. Tuflex 
door-glass spun-sealed to Alzak*-proc- 
essed aluminum reflector. Medium or 
wide beam. Also open types of either 
aluminum or porcelain enamel. 








Ceiling Receptacle 
General-purpose Floodlights | A new oversized combination 3} 


Types L-82 and L-83—500 and 1000 in. and 4 in. keyless ceiling receptacle 
watts. Portable as well as standard base. has been announced. Known as No. 
Alzak*-treated aluminum with hinged 277, it measures 5 inches in diameter. 
door. Narrow medium or wide beam. It is made of white Urea or brown 


Also heavy-duty 200/250 watt cast- Bakelite. Some of its features are 
aluminum floodlight. heavy terminals, solid rivets, and large 


binding head screws suitable for No. 
10 wiring. A smaller ceiling recep- 
tacle for combination use on either 34 
in. or 4 in. boxes is also being pro- 
duced. Slater Electric & Mfg. Co., 
Inc., 56th Street & 37th Avenue, Wood- 
side, N. Y. 





Handy Low-cost Floodlights 
Types L-65 and L-66—100 and 200 /300 


watts. Priced as low as $3.95. Aluminum, 

with door glass included. | 

Also new outdoor lamp holder with flood- _ Hangers 

light base for 150-watt Par 38 projector- | bee , 

spot or -flood lamps—only $2.95 with- _ Series No. 170 and No. 180 one- 
piece deep-canopy disconnecting and 


out lamp. ; ieee ° 
lowering lighting fixture hangers for 
outdoor applications are avaiiable. 
These hangers facilitate rapid clean- 
ing, relamping and repairing of out- 


Satie ae ak Ne , | door fixtures located in plant area, 
For more information, phone your nearest G-E agent or write ee ; a “fits 
switch yards, parking zones, loading 


Apparatus Department, General Electric Company, Schenectady 5, N. Y. | docks and shipping platforms. Assem- 

bly consists of two members, upper 

and lower. Fixed upper member con- 

tains pulley wheel for the operating 

chain or cable, guide tube for reposi- 

tioning, and a pair of cup type con- 

(5 FE \ a be A L 7 [ 7 C be ; C tacts to which power feed lines are 

attached. Lower member supports 

light fixture and contains positioning 

stem, latching mechanisms and_ball- 
[Continued on page 179] 





GENERAL ELECTRIC AGENTS STOCK THE COMPLETE LINE OF G-E FLOODLIGHTS 


*Manufactured under Aluminum Company of America patents. 
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_EASY WAY TO GET/,///// DELIVERY 


OF YOUR ELECTRICAL WIRE AND CABLE NEEDS | 


Paranite wire or cable is made Is prompt delivery of electrical wire and cable on your worry list? 
under the watchful eye of SQC 


—Statistical Quality Control! 


Nothing is left to chance. Scores . 
of graphs, tests, measurements The Paranite Supply Line enables him to fill your order when you 


—figures and figures—by col- want it. What your wholesaler needs to supplement his own stock 
umns and rows of columns—are i 7 
drilled and marshalled, com- he can get with speed and dispatch from a completely stocked fac- 


eee en nee: tory warehouse that’s literally right in his own backyard. You get 
ual operations still in progress. , Nh a ‘ 
With SQC on guard you can delivery of your electrical wire and cable without delay. 


confidently recommend and use 
Paranite for lasting satisfaction. Call on Paranite’s fast delivery service to keep things moving. 


iF ins PARANITE tts ricut 


You can get fast service by calling on your Paranite wholesaler. 


sau  PARANITE WIRE AND CABLE ~% 


THROUGH 


WHOLESALERS Division of ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


ELECTRICAL WIRES AND CABLES “BETTER THAN CODE REQUIRES” 
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THESE 10 BENJAMIN FEATURES ASSURE BETTER 


LIGHTING OF DUSTY OR MOIST LOCATIONS 


7 A Double-Strength Grade “A” Clear Glass Cover 
also available with heat and impact-resisting glass. 


2 High Light Output—Twin-Lamp Units have an 
efficiency of 67% or more of the output of the 
lamps; Triple-Lamp Units 61% or more. 


#3 Porcelain Enamel on all inner reflecting sur- 
faces, combining a high reflection factor of 82% 
with a high diffusion factor. 


¢@ Dust-and-Vapor-Tight Seal formed by wire 
reinforced woven asbestos gasket. 


§ “Sealed Bead” Construction, which resists rust 
and corrosion. 


6 One-Piece Steel Construction, completely cov- 
ered with easy-to-clean Porcelain Enamel. 


7 Self-adjusting, hand-operated “Lok-Latch” 
Fasteners, which permit easy removal of the 
reflector plate. 


¥ Exclusive, unbreakable “Spring-Lox” Lamp- 
holders, which facilitate relamping and lock lamps 
into position. 


9 Three Spring Tension Clamps, which allow 
easy opening of the cover. 


7O Removable Reflector Plate, which makes pos- 
sible easy access to 
control equipment 
and wiring. 
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ror Wieder LIGHTING 


with Adverse Atmospheric Conditions 












“Sealed-Flo 40” Fluorescent Lighting Units are designed to 
solve the problem of how to provide modern lighting in loca- 
tions where conventional-type fluorescent units do not meet with 
Underwriters’ Laboratories approval. To these many locations in 
industry where atmospheric conditions are adverse or hazardous, 
“Sealed-Flo 40” Twin-Lamp and Triple-Lamp Units bring the full 
benefits of modern fluorescent lighting. 


Under such severe operating conditions “Sealed-Flo 40” Units 
function at peak efficiency and at minimum operating and main- 
tenance cost. Important to such performance is the “One-Piece” 
construction with an over-all protective coating of durable, easily 
cleaned Benjamin “Life-Time” Porcelain Enamel. 


“Sealed-Flo 40” Units satisfy all requirements of Underwriters’ 
Laboratories for installation in Classes II, III, and IV hazardous 
locations. Such locations may be found in flour and feed mills, 
grain elevators, coal chutes, cotton gins, wood-working plants, 
warehouses storing baled waste, cocoa fibre, Spanish moss, etc., 
as well as all departments where combustible dusts may create 
fire or explosion hazards and where maintenance due to dirt 
and vapor is a problem. “Sealed-Flo 40” Units are also rated as 
Vapor-Tight by Underwriters’ Laboratories. 


BENJAMIN ELECTRIC MFG. CO., Dept. H, Des Plaines, Illinois 


* BENZAMIN 


lighting Egeucpocent 


Distributed Exclusively Through Electrical Wholesalers 
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Bus Duct Distribution—Part | 


Engineering data for bus duct layout, estimation, specification and installation 
are essential in selecting and planning an efficient industrial electrical distribu- 


- tion system. 


By R. N. Blatchford 
BullDog Electric Products Co. 
Detroit, Michigan 


essential for today’s production 
machinery. Power, as represented 
in electrical current, must be trans- 
mitted from its source and distributed 
to “load” areas. Electrically fed ma- 
chinery creates “load” areas and de- 
mands electrical distribution systems 
that perform with highest efficiency. 
American industry skyrocketed to its 
present performance peak in the pre- 
pared path of electrical development. 
For without the perfection of electrical 
methods, industrial growth would have 
been stunted in its infancy. Today, in- 
dustrial plants are not only provided 
with the most modern electrically- 
driven machines, but they are also 
offered the most modern method of 
distributing their electricity—bus duct. 
But, let us briefly review the devel- 
opment and background of bus duct, 
today’s most efficient distribution sys- 
tem. We find that electrical energy has 
not always been the omnipresent serv- 
ant of production. Only a few years 
ago electrical power, not the produc- 
tion picture, dictated the pattern for 
plant layouts. Equipment had to be 
installed where it could best be har- 
nessed to long overhead drive shafts 
turned by single large motors (an in- 
heritance from steam power era). 
Material flow and production sequence 
were of necessity subordinate to con- 
sideration of available space near the 
source of power. Each addition to 
original machines had to be located to 
conform to the power layout, not where 
it would best fit production require- 
ments. With plant expansion, the pro- 
duction floor became a maze of un- 


Bisset amounts of power are 
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coordinated machine operations. Be- 
cause with drive shaft power systems 
any revision in production machinery 
layout was almost beyond considera- 
tion. For, the labor involved to dis- 
mantle, revamp and re-install original 
power system was prohibitive. 

As the design of electrical and ma- 


chine equipment was improved, a better 
idea for distribution of electrical power 
evolved. Machines were run by indi- 
vidual motors fed through cable from 
centrally located panelboards, This was 
a vast improvement over the old “shaft- 
and-belt” method but still left much to 
be desired. Aside from the masses of 
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FIG. 1—Feeeder duct and plug-in bus duct sections are used in combinations 
with a wide variety of accessory fittings to form a complete electrical distri- 


bution system for light and power. 


MARCH, 1949 113 


























aii 


uk 











Tigi 
































4 @ 
Lege 
L316 6) 





















































FIG. 2—Selection of an electrical distribution system should provide for possible changes in production 
requirements. Relocation of equipment is often expensive or difficult with “fixed outlet” wiring (left) but, 
by distributing power through the heart of the load areas with convenient tap-off points (right), the dis- 
tribution system becomes flexible, convenient and salvable. 


cable required and such factors as ex- 
cessive voltage drop, the ‘‘fixed outlet” 
nature of the system made it inflexible. 
As the possibilities of mass production 
were developed, it was frequently 
necessary to move machinery and even 
entire departments. Almost any change 
meant lost production time while ex- 
pensive rewiring was undertaken. Ob- 
viously, the answer to modern indus- 
try’s electrical distribution problem had 
not yet been found. 

It will be readily discerned from the 
above that efficient electrical power 
transmission or: distribution is the 
framework supporting modern produc- 
tion. Also, a high degree of electrical 
and mechanical efficiency in electrical 
distribution can only be achieved by 
designing a system to fulfill definite 
specifications. Generally desired and 
required features written in specifica- 
tions for modern industrial electrical 
distribution systems include adequacy, 
reliability, flexibility, convenience, salv- 
ability, safety and efficiency. 

Today, industrial plants and com- 
mercial bulidings require. and demand 
the most modern method of distribut- 
ing electricity—bus duct, a system de- 
signed to meet every desirable feature 
of specifications written to incorporate 
high standards of efficiency. 

Although refinements have been 
made, bus duct remains basically as 
originally designed, an enclosed busbar 
system of copper conductors spaced 
and supported by insulators within a 
metal casing. 

There are two distinct types of duct: 
feeder, with balanced low-reactance 
phasing; and plug-in, for convenient 
power tap-off. Both types are produced 
in a wide range of ratings for 600 volts 
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or less and in 2, 3 and 4 pole construc- 
tion. Each type has distinctive features 
and may be used separate from the 
other. However, they are also designed 
to supplement each other and are fre- 
quently used in combination to form a 
complete electrical distribution system 
for light and power. This distribution 
system furnished an added incentive to 
mass production by allowing industry 
the flexibility required for set-up modi- 
fication, relocation and expansion of 
production facilities. (Fig. 1) 

Some of the manifold advantages of 
bus duct electrical distribution systems 
are: 

Prefabrication—Cutting, threading, 

bending, pulling of feeder wires and 

other on-the-job manufacturing of 
outmoded electrical systems are 
costly. Prefabricated bus duct sys- 
tems in ready-to-install, factory-built 
units save the installer money and 
valuable time. They also assure pre- 
determined performance. Before in- 
stallation, definite and accurate fig- 
ures on voltage drop, temperature 
rise and other performance charac- 
teristics can be furnished for each 
and every layout. 

Standardized Unit Construction— 

Bus duct sections and fittings simpli- 

fy estimates, layouts and orders for 

electrical systems. Standardized 
units facilitate installation and as- 
sure less lost time for additions or 
alterations to original layout. (Fig. 

2). 

Maximum flexibility—Duct can be 

installed horizontally or vertically, 

edgewise or flatwise, mounted on 
wall or ceiling, suspended from 
structural steel or messenger cable. 

Fittings such as elbows, tees and 


FLATWISE 
CONSTRUCTION 


a 











EDGEWISE 
CONSTRUCTION 


FIG. 3—Elbows, crosses and tees for 
plug-in and feeder duct are designed 
for either edgewise or flatwise mount- 
ing, making it possible for runs to 
follow any: layout or building contour. 


crosses adapt bus duct runs to any 
layout or building contour. (Fig. 3). 
Bus duct is also readily taken down 
and re-installed in new locations to 
meet major revisions in plant layout. 
Additional system flexibility is pro- 
vided, through tap-off facilities, 
when moving individual machines 
for better production sequence. In 
these instances bus duct branch cir- 
cuit tap-off devices furnishing power 
are removed from duct run, moved 
with machines to new locations and 
inserted at most convenient plug-in 
opening to once again furnish power 
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required. Bus duct systems provide 
power for individual loads as quickly 
and easily as you tap an outlet in 
yourhome. _ 

Convenient Plug-in Openings— 
Wherever production necessitates 
concentration of machinery, a load 
area is created for the electrical sys- 
tem. Machinery and _ electrical 
equipment within load areas are 
frequently shifted, added to or re- 
located for better and faster pro- 
duction. Thus, load areas require 
electrical distribution systems having 
numerous, convenient, accessible and 
flexible outlets. Regularly spaced 
openings (5 on each side of every 
10 ft. section) permit plugging-in of 
branch circuit protective devices 
called plugs. Plugs may be mounted 
on either or both sides of duct for 
convenience, uniform current den- 
sity distribution, better heat dissipa- 
tion, greater flexibility, even weight 
distribution and increased efficiency 
of bus systems. 

Localized Control—Changing de- 
signs, new production programs or 
expansion of facilities require fre- 
quent and fast shifting of machines 
from one location to another. As 
electrical systems are closely allied 
with machine tool set-up, it is im- 
perative that electrical systems be 
designed for quick change-over. This 
can be done through properly de- 
signed, localized control permitting 
individual machines to be switched 
off and on, removed or added to line, 
or relocated in another area without 
disturbing or disrupting production 
of other equipment connected to the 
electrical system. Plug-in bus duct 
offers the maximum in efficient, lo- 
calized control by providing con- 
venient tap-off outlets at each motor 
location. BUStribution plugs can be 
moved with machines and plugged in 
at new locations with minimum loss. 
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Safety—Bus duct not only permits 
quick and easy tap-offs, but provides 
safety factors never before known 
when connecting machinery to the 
electrical system. For all current 
carrying parts of entire bus duct 
system are steel enclosed to provide 
dead front exterior surfaces. Also, 
the electrical connections for tapping 
off power require no splicing, taping 
or other on-the-job fabrication— 
simply raise plug-in tap-off device, 
wired to machine, to most convenient 
opening and plug it in. No need 
with this electrical system to shut 
down your power or interrupt pro- 
duction of machines not being 
moved. It’s safe to plug-in or re- 
move tap-off devices “hot” with 
steel enclosed bus duct. 

Salvable—Labor expended installing 
an electrical system cannot be re- 
claimed. But material if properly 
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selected for long life and used in de- 
signs featuring relocation adaptabil- 
ity and complete salvability repre- 
sents a tangible investment. Many 
systems require a major expendi- 
ture in labor, and materials used in 
original installation cannot be re- 
located or salvaged economically. 
They therefore become a constant 
and continuing expenditure for every 




















Single Phase Duct 











FIG. 4—Paired-phase arrangement of bus bars in Lo-X (low reactance) feeder 
duct reduces reactance and provides high efficiency transmission between 
transformers, main protective equipment and plug-in duct runs. Ventilated 
casing permits visual inspection of bars, reduces temperature rise, and 
increases current-carrying capacity of conductors. 
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FIG. 5—These temperature-rise and voltage-drop comparisons illustrate the effects of duct design on per- 


formanee characteristics. 
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These relative values should be considered at the time bus duct is selected. 
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Typical enclosed busbar system starts 
at secondary side of transformer bank, 
proceeds to main protective equipment 
and individual load centers. Feeder bus 
then gives way to plug-in duct and car- 
ries current throughout areas requiring 
flexible distribution of power. 


change required by production. It is 
reasonable then for installers to con- 
sider an investment in bus duct elec- 
trical system which can be used over 
and over again in different locations 
without material loss and with a 
minimum of labor. 

Mechanical and Electrical Strength 
—closely allied to salvability, design 
and the use of proper materials. Bus 
duct systems employ steel enclosures 
painted to exclude rust and other 
deteriorating influences, rugged vit- 
rified porcelain insulators that will 
not carbonize and pure copper bus 
bars properly spaced and adequately 
supported. These long-life materials 
are incorporated in designs utilizing 
their inherent properties to provide 
a system that is electrically efficient, 
mechanically strong and damage re- 
sistant. 


Low Voltage Drop—All electrical 
systems have some voltage losses 
and these losses are more pro- 
nounced in large a-c circuits than in 
d-c or small a-c circuits. In a-c cir- 
cuits, the magnetic field surround- 
ing each conductor results in react- 
ance, which, added to conductor 
resistance, makes the total voltage 
drop greater. Close spacing of paired 
phase bus bars in feeder type bus 
duct permits magnetic fields to neu- 
tralize each other and provides for 
uniform distribution of current den- 
sities in the conductors. (Fig. 4). 
Thus, reactance voltage drop is ef- 
fectively reduced and conductor re- 
sistance lowered. (Fig. 5). Mechan- 
ically and electrically perfected bus 
systems permit greatest amount of 
power to flow continuously to places 
of ultimate use with least possible 
loss. 

Visibility — Facilities for mainte- 
nance men to check conductor con- 
nections whenever desired and sup- 
porting insulators (of a material 
that will not deteriorate with age) 
are two of this system’s most de- 
sirable features. Handhole covers 
may be easily removed for inspection 
of bus bar joints and bolted bus bar 
connections tightened whenever re- 
quired. These covers are located on 
both sides at each end of every duct 
section. Thus, uncertainty regarding 
two items frequently responsible for 
electrical failure in many systems 
(loose connections and deterioration 
of insulation) is eliminated through 
visibility and accessibility, and selec- 
tion of proper insulating material for 
supporting bus bars. 

Unique Insulating Properties of bus 
duct systems, which employ porce- 
lain insulators to support bus bars 
and air as the main dielectric, have 
proven that electrical systems would 
last longer if physical insulation did 
not fail. Section 10, Chapter 10 of 
the 1948 National Electrical Code 
says, “It should be noted that even 
the best grades of rubber insulations 
will deteriorate in time, so eventually 
will need to be replaced.” Knowing 
the deficiencies of electrical con- 
ductors employing physical insu- 
lators that deteriorate or carbonize 
and track, bus duct eliminated this 
limiting factor through the use of 
porcelain and air for support and 
insulation. Air, the main dielectric 
of bus duct, is the best insulation 
known to man when all of its de- 
sirable characteristics are consid- 
ered. For, air does not deteriorate, 
it is plentiful and it doesn’t cost 
anything. It is the only insulation 
which has the faculty of instantane- 
ously replenishing itself. As the air 


circulates in the factory, it changes 

in the bus duct run, so how can it 

ever age or deteriorate? 

Another outstanding plug-in bus 
duct feature is its ability to contend 
with surge currents, short circuits and 
grounds. A bus duct system, ade- 
quately protected, can be returned to 
service immediately after power fail- 
ures by merely removing the cause of 
the failure, replacing the fuses or re- 
setting the circuit breaker. Air again 
makes this possible because it auto- 
matically and instantaneously rein- 
sulates the duct system as soon as the 
fault is cleared by the operation of the 
fuses or breaker. You can’t do that 
with conductors employing a physical 
insulation, because the insulation 
would be damaged and new conductors 
would have to be substituted for the 
damaged conductors before the circuit 
could, be placed back in service. 

We’ve seen that air constantly and 
automatically replenishes itself to pro- 
vide an ever new insulation between 
conductors. In addition, porcelain and 
copper do not deteriorate, and steel, 
when properly maintained, will last in- 
definitely. Also, with bus duct there 
are no moving parts—hence nothing to 
wear out. 

Just think! Nothing to wear out! 
Couple that with the salvability story! 
Before, it was common practice for in- 
dustry to abandon unsalvable electrical 
distribution systems even though they 
represented very substantial invest- 
ments. 

The salvage value of such systems 
was eliminated by the prohibitive cost 
in time and labor required to dismantle 
and reinstall them. Add to this the 
large percentage of scrap due to time 
worn cable insulation and other mate- 
rials that invariably occurred during 
salvage operations and it can be seen 
why those systems were abandoned. 

But the same industry wouldn’t think 
of abandoning drill presses, lathes, 
punch presses, and other machinery. 
Nor would they abandon office equip- 
ment—typewriters, calculators, desks, 
files and other pieces necessary to the 
conduct of business. 

Why? Because machinery and office 
equipment are readily salvable and 
long lasting. Now we have similar 
conditions in the distribution picture. 
Being standardized and prefabricated 
it is also readily salvable at a low cost 
in time and energy and since nothing 
need be thrown away, the savings of 
investment is 100 percent. 

With materials selected for their 
durability and incorporated into a de- 
sign that utilizes their inherent 
stamina, bus duct is a product that 
‘will provide many, many years of 
trouble-free service. 
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Century 3 horsepower repulsion start 
induction motor driving a deep well 
pump for swimming pool and home 

and farm water supply. 





< 


Century 200 horsepower squirrel 
cage motor driving a city waters 
works pump, supplying 2,000,000 
gallons per day. 





Century 40 horsepower squirrel cage 
ie motor driving an irrigation pump. 


Century 150 horsepower squirrel 
cage motor driving a water pump 
for an electric central station. is 


Or Millions eS Sitlons Per Day 


CENTURY MOTORS 
Supply Dependable Power 


ver a million Century motor driven pump installations in use is proof of 

Century's acceptance in the pumping field. These installations range in 

size from water systems for small cottages to city water systems pumping 
millions of gallons per day. 2 


In addition to water pumps, Century motors supply power for milk, liquid 
food and beverage pumps, brine pumps, bilge pumps, pulp pumps, dye pumps, 
acid pumps, alkali pumps, oil well pumps, and gasoline pumps. 

Century pump motors are particularly adapted to the requirements of pump- 
ing service. They start and run smoothly and quietly—and with a minimum of 
vibration Century's triple insulation effectively resists humidity and dampness. 


To meet the requirements of any surrounding atmosphere, 
Century motors are supplied with drip proof, splash proof, 
totally enclosed fan cooled or explosion proof frames. 





Century builds a complete line of electric motors in sizes 
from 1/6 to 400 horsepower to meet the requirements of indus- 
trial and commercial needs. 

Specify Century motors for all your electric power require- 
ments. 


Popular types and standard ratings are generally 
available from factory and branch office stocks. 
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QUESTIONS from readers on problems of industrial equipment, installation 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every question 
and every answer published, we pay $5.00. 


—Reader’s Ouiz 





Motor Protection 


UESTION 310—How can a 4 
circuit motor winding be pro- 
tected against burnout? Should 
one or more circuits open up?— 
H;.3. 


TO QUESTION 310—Stand- 
e ard starters will not protect 
motors against open circuit burnouts. 

A temperature sensitive set of con- 
tacts mounted directly on the windings 
of a motor, or as close as possible to 
the winding, will open the starter when 
the motor reaches a predetermined heat 
level. 

This device is available as a standard 
manufactured item, and is similar to 
that incorporated into fractional horse- 
power motors by a number of motor 
builders. 

As many of these units as necessary 
are placed in series with the holding 
coil of the contactor, depending on the 
size of the motor and the degree of 
protection desired.—A.J.L. 


TO QUESTION 310—The 
e question is that of how many 
relays should be used and how they 
should be connected in the motor cir- 
cuit. The connections of overload re- 
lay coils in the most commonly used 
a-c motor circuits to protect the motors 
against overloads are shown in the 
following diagrams. 

Three phase induction motors are 
protected by overload relays in two 
phases as shown in sketch A both 
against short circuit and overloads. 

If the motor is connected to a 4 wire 
network system, overload protection in 
two phases is sufficient, as the neutral 
wire has no effect on the balanced load 
current of the motor. See Sketch B. 

However, if the overload relays are 
to protect against winding faults or 
short circuits, any one of the three 
phases may short circuit to ground, 
and three relays, one in each phase are 
required. See sketch C. 

Two phase motors are protected 
against overload and short circuit by 
two overload relays, one in each phase. 
See sketch D. 

When selecting the proper size of 
overload relay to protect a given mo- 
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tor, its service factor must be con- 
sidered. Standard continuous rated 
motors for 40 C rise have @ service 
factor of 15%, which means that the 
motor can deliver 15% more power 
than its nameplate rating indicates 
without undue heating, and overload 
relays should be selected for a current 
of 115% full load motor current.— 
R.W.M. 


TO QUESTION 310—Your 
e question of a 4 or 2 circuit 
motor being protected against burnout 
evidently refers to a multispeed motor. 
Yes, a set of overload relays for each 
speed must be provided, even for con- 
stant horsepower motors, since the full 
load currents for the different speeds 
vary. 

I am illustrating by diagram of a 
3 phase consequent pole motor (a 
single winding connected up through 
starter switch in 2 ways for 2 speeds, 
one speed twice the other.) The circuit 
connections are changed by the multi- 
speed starter. Such a starter is con- 
structed differently for multi-winding 
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OL-Overtoads relays 
(2 for each speed) 

LS-Low speed 

HS- High speed 


and consequent pole windings but in 
each case overload protection is pro- 
vided for each and every speed. 

This diagram is connected Parallel 
“Y” for low speed and series “delta” 
for high speed—hp. remaining same 
for each speed.—E.A.M. 


TO QUESTION 310—An in- 
e duction or synchronous motor 
may’ be protected against excessive 
damage caused by internal faults by the 
use of differential relays. As the name 
implies, any variation in current drawn 
by one or more legs of a polyphase 
motor actuates the relay, which in turn 
opens the circuit breaker; this is ac- 
complished by having the current of 
each leg of the motor pass through the 
relay, 

Differential relays are not commonly 
used on motors which can be readily 
replaced by a standard motor as the 
cost of applying and maintaining the 
protective system must be balanced 
against the probability of failure and 
cost of motor repair. Ordinarily a 
circuit will not open unless the motor 
is either being abused or was im- 
properly manufactured and in the event 
of such a failure the motor should be 
thoroughly inspected and in motors of 
standard frames should be totally re- 
wound. Motors in the larger sizes 
which are wound with heavy strap 
copper may be repaired by replacing 
the defective coil or coils. 

Ordinary thermal or magnetic over- 
load relays will act to trip out a motor 
too late to prevent damaging adjacent 
coils —T.J.H. 


Servicing a 
Mine Hoist Motor 


O UESTION 311—I was re- 


cently called to service a 500 hp. 
mine hoist motor. The pedestal 
bearing surface was found to be 
pitted due to a current flowing 
from the motor shaft to the bear- 
ing. This is a 220 volt wound 
rotor motor, 60 cycle, with the 
start point of the rotor winding 
grounded to the shaft. Is it pos- 
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DURABLE* DEPENDABLE 


Heavy Duty Plugs ana 
Receptacles 





FOR PORTABLE ELECTRICAL EQUIPMENT 


Pyle-National plugs and receptacles are built to withstand the most 
severe operating conditions, as proven by years of remarkably depend- 
able service in a wide variety of industrial applications. The many svb- 
stantial construction features of this extensive line of plugs and re- 
ceptacles and the high quality of materials and workmanship insure 


safe operation, uninterrupted service and long life. 





QuelArc ° Circuit Breaking Series Unique partitioned in- 


sulation provides long insulated paths through air and across surfaces 


for exceptional protection in these current rupturing devices. Galvan- 
ized cast metal housings, bakelite insulation and individually renewable 
contacts insure long service life. Ratings 20, 30, 60, 100 and 200 amperes, 
250 volts DC, 600 volts AC—2, 3, and 4 pole—grounded through shell or 
extra pole. Threaded cap, plain and hinged spring door housing styles 


are available. 





1, 2, 3, 4, 6, 8 pole interchangeable contact units 


@ © 
Gi €@ Ce 


Triploc and Multiple-Circuit Series 


A line of exceptional versatility, unequalled 
in the heavy duty field, with a virtually 
unlimited number of assembly combina- 
tions for varied applications. Offers a selec- 
tion of 1, 2, 3, 4, 6 and 8 pole contact units 
which are interchangeable and reversible in 
any single set of housings. Many types of 
single housings available of pressed steel 
with automatic lock and of cast metal 
threaded for watertight gasket seal. Multi- 
Circuit housings—2, 3 and 4 gang—available 
for combinations up to 32 poles. Ratings 15 
and 20 amperes, 250 volts DC, 460 volts AC 
—circuit breaking. Pressed steel fusible 
and fuseless plugs measure 1"%" outside 
diameter. : 


Midget Triploc series same con- 


struction features as Triploc except for 
much smaller outside diameter of plug 
shell—only 14”. Interchangeable and re- 
versible contact units—2, 3 and 4 pole—are 
of the flat blade type. Rated 10 amperes, 
250 volts; 15 amperes, 125 volts. 





Fuseless Plug 





2-Gang Receptacle 


General PUIpOSE Series avaitabte 


with cast metal housings in many types for 
circuit breaking and disconnect service. 30 
amperes, 125 volts DC, 250 volt AC—I, 2, 3, 
4, 5 and 6 pole. 60 amperes, 250 and 600 
volts—3, 4 and 5 pole. 100 ampere, 250 and’ 
600 volts—2, 3 and 4 pole. Also many special 


‘types, fusible and fuseless, for varied ap- 


plications. 





THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 
DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 





EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York e CANADIAN AGENT: The Holden Co., Ltd., Montreal 
CONDUIT FITTINGS + FLOODLIGHTS - TURBO-GENERATORS + LOCOMOTIVE HEADLIGHTS + MULTI-VENT AIR DISTRIBUTION 
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ELECTRICAL CONTRACTORS 


This message will also appear in a broad list of publications that are 
read by the men you seek to influence . . . your prospective customers. 


Spot your lighting 


ry 


q' a BullDog Field Engineers welcome the opportunity to sit in 

Rr i? with you during the early planning stages of a building 

VG ¥ project. Their knowledge of electrical distribution layout 
a can mean savings in installation costs, as well as efficiency 
VE a g J” and reliability in actual operation. Why not take advantage 


of this service? 














Slotted BullDog Universal Trol-E-Duct both supports and supplies 
current to these banks of fluorescent lighting fixtures. BullDog manvu- 
factures Vacu-Break Safety Switches * SafToFuse Panelboards * 
Superba and Rocker Type Panelboards * Switchboards * Circuit 
Master Breakers * “‘Lo-X" Feeder BUStribution Duct * “Plug-In” 
BUStribution Duct * Universal Trol-E-Duct for flexible lighting ° 
Industrial Trol-E-Duct for portable tools, cranes, hoists. 
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IRED of rewiring the whole plant every time you have 
to move or add lighting fixtures? 


Let the current-carrying slot in BullDog Universal 
Trol-E-Duct spot your lighting fixtures where and when 
you want them. 


Takes changes in stride 


BullDog Universal Trol-E-Duct gives you truly flexible 

lighting. Trol-E-Duct’s continuous slot makes it possible 

for you to add, remove or change lighting fixtures at will 
. without rewiring. 


Twist-out plugs or trolleys tap current from any point 
along the continuous slotted opening which runs the full 
length of the Trol-E-Duct. These devices can be instantly 
attached or removed without disconnecting the current. 
Twist-out plugs can be snapped on or off the duct at any 
point; trolleys roll along duct to furnish mobile outlets. 


Entirely salvable 


Prefabricated and standardized Universal Trol-E-Duct is 
comprised of.durable steel sheathing enclosing solid cop- 
per bus bars. Made in lengths from one to ten feet, it 
readily supports weight of lighting fixtures and small 
tools. It can be dismantled and reinstalled at any time, 
without scrapping a single part. Existing systems can be 
easily expanded by adding standard sections and fittings. 
Capacity: 50 Amps., 250 Volts, Single Phase. 


Call in a nearby BullDog Field Engineer for more 
information on this modern, efficient lighting system. He 
will be glad to show you a typical installation in your 
own neighborhood. Or, write for descriptive bulletin from 
BullDog direct. 


BULLDOG ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN—FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 


BULLDOG | 
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HEADQUARTERS FOR ELECTRICAL DISTRIBUTION 
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THIS BENCH PIPE VISE 
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E21 E24 Pipe Vises are equipped 
with handy pipe rests and benders ... 


@ pimeaip bench vises make your work extra easy, fast, 
efficient. Integral pipe rests support pipe firmly. Handy 
built-in benders won’t mar or flatten pipe or conduit. 
LonGrip jaws of heat-treated tool-steel have bulldog 
grip but are easy on conduit, polished pipe or tubing. 
8 sizes for pipe to 6.” mimanp bench, post, stand and 
Tristand vises, yoke and chain types... give you more 
for your money. Buy them at your Supply House. 


k Ves atel ye” a 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. * ELYRIA, OHIO 
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sible for this current to be m- 
duced into the shaft from the 
stator or is it caused by a leak to 
ground somewhere in the rotor 
resistance circuit?—J.H.S. 


TO QUESTION 311—One 
e very possible cause of the 
pitted bearings in the case of J.HLS. is 
a grounded secondary circuit. This 
ground could be in the brush holders, 
the wiring to grids controlling the 
speed of the motor or in the grids and 
drum controller itself. In either case 
the current flow, assuming the pulley 
or drive of the motor is a belt drive 
or a metallic drive of high resistance, 
is from the center tap ground of the 
rotor through the bearings to the frame 
of the motor, then to the accidental 
ground on the grid side of the slip 
rings. This condition is also found in 
large single phase motors where there 
is a ground on the woun« rotor of a 
motor having a grounded brush shift- 
ing device. It should be a fairly simple 
matter to lift the brushes and with an 
ohmmeter disconnect and test the sev- 
eral circuits until the ground may be 
located and corrected.—J.E.C. 


TO QUESTION 311—The 

e current causing the pitting of 

the bearing surface could be set up by 

electrolytic action between the motor 

shaft and the bearing metal. This 

could possibly be detected with a lew 
reading d-c voltmeter. 

If electrolysis is present, this could 
be overcome by shorting out the local 
circuit with a flexible shunt, connecting 
one end to the bearing housing and the 
other end to the motor shaft by means 
of a brush type contact. 

The pitting might not be caused by 
stray currents. It could be the result 
of a purely chemical action. There 
might be gases present in the surround- 
ing air, which combining with the 
bearing oil produce the injurious effect. 
—H.D.S. 


TO QUESTION 311—It is 
e apparent there is an insulation 
breakdown somewhere in the second- 
ary circuit which allows the rotor 
induced current to flow between the 
grounded point of the star and the 
breakdown. .The shaft being one side 
of the circuit and the remaining part 
of the rotor winding the other side of 
the circuit. Any current induced in 
the shaft alone could only be in the 
form of eddy currents and shouldn’t 
cause pitting. The amount of pitting, 
or if fuse blows, could determine 
whether breakdown is in early stages 
of rotor-resistance or after full short- 
circuit of rotor. The latter would show 
it in the rotor winding.—J.V.H. 


TO QUESTION 311—There 
e are two possibilities which 
could be the cause of the pitted bearing 











CORRECT 
CONDUIT CONNECTIONS 


en 


eo 
~A 


8 Select the best, insist on Briegel All 
Steel Fittings, the original approved 
Indenter type connectors and cou- 
plings for thin wall conduit tubing. 
You will not only find that Briegel 
Indenter Fittings are easier and faster 
to use, but also make neater, stronger 
connections, the correct connections. 
Two Easy Squeezes and they’re set. 
Start using Briegel Fittings today. 


ts, 
a: Have more satisfied customers—more 
{ . 
7 Cross Section Showing profits from each job. 
: Wit indentations 
Bf, 
OF DISTRIBUTED BY 


ae The M. B. Austin Co., Northbrook, til.; Clayton 
“Wa DRT Mark & Co., Evanston, Ill.; Clifton Conduit Co., 
: : Jersey City, N. J.; General Electric Co., Bridge- 
Bias port, Conn.; The Steelduct Co., Youngstown, Ohio; 
Ne oe Enameled Metals, Pittsburgh, Penn.; Kondy Mfg. 
All B-M Fittings Carry “Siam Co., Ltd., Preston, Ont. 
the Underwriter's Seal onaay 
of Approval and Ca- 
nadian Standards Ass'n 
Approval No. 9296 
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“| STANDARD ROTORS 





A stock of genuine Wagner replacement armatures will keep small 
motoss moving through your shop fast/ It is often more economical to 
replace a burned-out rotor than it is to rewind it...and the exclusive 
“tell-ail” label on Wagner Standard Rotors takes all of the guesswork out 
of replacements. This label, when used with Wagner’s K and M specifica- 
tion Lists, shows the interchangeability of rotors within a given horse- 
power on Wagner standard line production motors. Rotor replacement 
becomes a simple 1-2-3 job. Your winders are kept 
free for more profitable work on larger sized jobs. 

















. Get them where you see 

these signs — identifying 
the 450 Authorized Serv- 
ice Stations or Parts Dis- 


Wadner tributors for genuine 


‘ Wagner motor repair 
Electric Motor ‘ 


parts. 
Repair Parts 
e Write for CATALOG MU-40 


Every repair shop needs one. It helps determine the 
catalog number and price of Wagner Motor Parts. 











6413 PLYMOUTH AVENUE 
ST. LOUIS 14, MO., U. S.A. 
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surfaces found by J. H. S. The first is 
actual leakage due to broken down in- 
sulation in the rotor circuit which he, 
in effect, suggests himself. This is a 
very doubtful possibility and one which 
can be readily determined by an in- 
sulation test. The other is a static 
discharge situation whereby fairly 
high voltages are built up in the rotat- 
ing member. Since the shaft is in- 
sulated from the pedestal bearing by 
a thin film of oil, the static voltage will 
build up until it is high enough to 
puncture the oil film. The electrical 
discharge will pit the bearing surface. 
After each such static discharge the oil 
film will seal itself and the process 
will then be repeated. It seems to me 
that we had a similar situation on a 
large rotary converter many years 
ago. I believe we corrected the trouble 
by grounding the rotor shaft to the 
pedestal by means of a spring brush 
connection.—W.B.M. 


TO QUESTION 311—Ir- 

e regularities in the magnetic 
circuit cause a small amount of flux to 
link the shaft, and so generate an e.m.f. 
between the shaft ends. This causes a 
current to flow from shaft to bearing, 
which causes pitting, unless one bear- 
ing is insulated. On end-shield-bearing 
machines, and on any machine with 
uninsulated bearings, this current 
should be measured by connecting a 
high-reading a-c ammeter to two low- 
resistance leads, one of which is held 
in rubbing contact with each end of the 
shaft. No current should flow when 
the other lead is transferred to the 
frame of the machine, and the presence 
of such current is a defect which should 
be corrected. The machine should be 
rewound or even redesigned.—H.T.F. 


TO QUESTION 311—The 
e question set by your corre- 
spondent JHS, strikes a familiar note 
here in view of a rather similar phe- 
nomenon which is still baffling us at 
this plant; and while I can bear your 
correspondent out in his assumption 
that a current can be induced in a 
shaft of a motor which would be of 
sufficient magnitude to cause pitting of 
bearings, I am not in a position to con- 
firm the reason or cure. 

Our problem arose in connection 
with one of a pair of 25 kva. induction 
frequency changers used for the con- 
version of 550 volt 25 cycle a-c supply 
to 110/220 volt 60 cycle for a four wire 
fluorescent lighting system. The set 
in question is an orthodox one con- 
sisting of an enclosed type 20 hp. motor 
running at 1430 rpm. _pic-a-bac 
mounted on a slip ring converter which 
it drives by means of short vee belts. 
The system has a grounded neutral 
and the motor is not externally ex- 
cited. This set and its sister had been 
in service for some considerable time, 
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F MMe 


The Wagner fractional horsepower Motor... 


These small-sized Wagner Quality 
Motors can be found throughout the 
length and breadth of America, 
doing a thousand different jobs in 
the shops, schools, homes, farms and 
factories that comprise Main Street, 
U. S. A. They power compressors, 
stokers, frozen food cabinets, pumps, 
and many other motor-driven 
devices. 


The steadfast dependability of 


Wagner Fractional Horsepower . 


Motors has made them the first 
choice of many manufacturers of 
small machines and appliances. Take 
a tip from these manufacturers—if 
you need motors that will give 
trouble-free performance and build 


Wagner Flectric 


customer satisfaction — choose 
Wagner Motors. The complete line 
of Wagner Motors covers a wide 
range of types and sizes for every 
application. 

BUYERS OF WAGNER MOTORS 
GET NATIONWIDE SERVICE! 
More than 450 Wagner Authorized 
Electrical Service Stations and Parts 
Distributors augmented by 25 
Wagner-owned Service Branches are 
ready to immediately supply on-the- 
spot service, factory guaranteed ex- 
change motors, or genuine Wagner 
parts. Write for Bulletin MU-24 for 
complete list. 

Bulletins on the complete line of 
Wagner Motors are also available. 


Corporation 


6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 
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Consult Wagner Engineers on all Electric Motor Problems 


e ELECTRIC MOTORS * TRANSFORMERS + INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE PRODUCTS eo 








Capacitor-Start Motor 





Repulsion-Start Induction Motor 
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Johnson 


ELECTRIC 
MOTOR 
BEARINGS 


to buy ... to install 


* No need to lose precious time when you want Electric 

Motor Bearings. Simply call Johnson Bronze. From 
our more than 300 types you can select the correct bear- 
ing for each motor ... . from stock. Every bearing is ready 
for immediate installation. Write for catalogue and location 


of nearest source of supply. 
J 0 H N SON BRONZE 


SLEEVE BEARING 
490 S$. MILL STREET NEW CASTLE, PA. 





a SILVER CONTACTS 
eV 


FOR INDIVIDUAL APPLICATIONS 


What, Sir, Are YOUR Requirements? 


SUPERIOR CARBON PRODUCTS, INC. 
9113 George Avenue ° 








Cleveland 5, Ohio 


CARBON 
BRUSHES 


Wk GIF Y SUPERIO 
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taking turns in feeding the lighting 
system, when the number two set sud.” 
denly developed a howl which indicated” 
bearing trouble. Upon examination it® 
was found that the grease had disin- © 
tegrated and had the appearance of 
melted butter, with an apparent deteri-’ 4 
oration in viscosity. The unit wa 
stripped down and new bearings fitted 
to the offending alternator (the drive’ 
motor was in good condition). After 
no more than two weeks’ semi-con- 
tinuous running conditions this ma- | 
chine again produced the same symp- 
toms and this time we called in motor 
experts, bearing experts, grease ex- 
perts and the National Physical Lab- 
oratories. We could find no malalign= 
ment of equipment and vibration w. ve 
forms taken on an oscilloscope pro ed 
normal. The grease experts opi 
that the breaking down of the gr 

was due to the presence of water put 
could not agree among themselves that 
this was the primary cause; rather it 
appeared to be a secondary effect due’ 
to heat conditions within the bearing, 
The actual motor temperature proved 
to be normal and the load and non-load — 
conditions metered satisfactorily. It 
was interesting to note that there was 
no suggestion of any trouble from the 
supply end of the system and even 
after the bearings had become pitted 
to a dangerous degree, there was no 
evidence of any electrical fault re- 
flected-in the fluorescent system being 
supplied. 

The whole case was shot wide open 
when the laboratory report came back ~ 
from the bearing people who definitely © 
asserted that the microfilm pictures 
they had taken of the’ broken bearings” 
was definitely indicative of an electro- | 
lytic condition. They went so far as t0 @ 
say that an induced voltage of the 
order of .5 of a volt and a current) 
value of the order of milliamperes 
would be satisfactory to produce just 
such a condition as existed here. Tests 
with the oscilloscope failed to locate 
either the current or voltage wave 
form across the shaft but nobody coulé 
either agree or deny that one existedy 

This time we decided to make up @ 
collector shoe to run in the puller slot 
on the shaft end and this we connecteé { 
to an independent ground. New beat 
ings were fitted and an entirely né ’ 
and recommended grease inserted. Th€ 
system was started up again and thé 
usual checks made and _ condition§ 
found to be satisfactory. Three weeks 
later the same trouble arose agaifyy 
and this time we obtained a consider= 
able spark from our collector shoe 
under load conditions only. The sistet 
machine continues to run satisfactoril¥ 
but No. 2 unit is down again for th 
last time since we feel that it is throy 
ing good money after bad to spend any 
more time in trying to cure our trouble 
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Less weight...Less space 


the molorgear 


for more slow-speed applications 


You've wanted a slow-speed unit that is more compact, lighter 
in weight, more easily adaptable to a wider variety of appli- 
cations—that has a modern, dependable motor with simpler, 
sturdier gear train. That’s what you get in the Motorgear— 
the combined benefits of the Axial Air Gap Motor and modern 
double reduction helical gears. Available in standard ratios, 
up to 10 hp. Fairbanks, Morse & Co., Chicago 5, Ill. 


A name worth remembering 


DIESEL LOCOMOTIVES * DIESEL ENGINES 
PUMPS ¢ SCALES ¢ MOTORS ¢ GENERATORS 
STOKERS ¢ RAILROAD MOTOR CARS and 
STANDPIPES © FARM EQUIPMENT ¢ MAGNETOS 
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100% more pull per unit size 


We're dependent upon mechanical muscles in 
the form of soleroids activated by automatic 
or finger-tip control. But there's a limit to the 
amount of work even mechanical muscles can 
do. That limit is set by restrictions on size or 
weight and by the heat stability of the insu- 
lating materials used in winding the coil. 





PHOTO COURTESY B/W CONTROLLER CORPORATION 


Silicone insulated ‘‘Hi-Power’’ small space sole- 
noids operate continuously in either 25 cycle 
110 to 220 volt or 60 cycle 110 to 550 volt service. 


Use of heat-stable Silicone Insulation has 
enabled engineers at B/W Controller Corpo- 
ration of Birmingham, Michigan, to give you 
almost twice as much power without increasing 
the size or weight of their small space solenoids. 
For example, the new B/W "Hi-Power” solenoid 
has a push or pull of 32 pounds at 100% 
voltage compared with 17-18 pounds for a 
comparable Class “A” solenoid. 


This increase in power per unit size is made 
possible by the exceptional heat stability of 
Dow Corning Silicone Insulation. This new class 
of electrical insulation gives long and con- 
tinuous service at temperatures in the range of 
200-260° C. “Hi-Power” solenoids operate 
continuously in 25 cycle 110 or 220 volts as well 
as in 60 cycle service up to 550 volt:. DC 
Silicone Insulation also assures efficient op- 
eration in spite of high ambient temperatures. 


And Dow Corning Silicone electrical insulation 
gives you more power per pound in other 
kinds of electrical equipment including motors, 
transformers, and generators. For more infor- 
mation, call our nearest branch office or write 
for our new collection of case histories on 
Silicone Insulation, pamphlet No. G7-K-2. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta © Chicago © Cleveland °@ 
New York °¢ Los Angeles 


Dallas 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 




















Can you ANSWER 
these QUESTIONS 


QUESTION P14—1In a wye-connected 3 


phase motor, when one leg of the 
winding is opened, only one of the 
two remaining legs will usually burn 
out. Why ?—F.H. 


QUESTION Q14—How do we find the 


correct size fusetron for a spot welder, 
so that we can use it at full rating 
and yet not burn it out?—H.S. 


QUESTION R14—Here is a problem that 


authorities disagree on and I would 
like to get an answer. In rural areas 
many power companies supply a com- 
bination three phase load and a single 
phase load from a delta connected 
bank of transformers, as: shown in 
the diagram. Often the lighting load 
is just connected on the load side of 
the main three phase fuses. 

The problem develops when (for 
example) the main fuse B, blows and 
disconnects the load from B phase 
of the service. When this happens 
the half of the lighting load from 
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20 horsepower 3 phase, 240 volt 


Motor with regulatiangtarter 


N, to B; is thrown in series with the 
motor winding A:B: and a circuit is 
completed from A; to N at the trans- 
former. 

The question is: In this series cir- 
cuit, will there be a detrimental de- 
arrangement of voltage dissipation 
which can force additional current 
through the lighting load and burn 
out equipment connected to the light- 
ing circuits ?—T. R. H. 


YOUR ANSWERS BY APRIL 15 
PLEASE SEND IN 
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Don't say ‘PLIERS’, 
say CHANNELLOCK! 










The Channellock 
pliers with our exclusive 

tongue and groove joint give more 
features. Greater Strength — Longer 
Wearing — Closely Spaced Adjust- 
ments — Self Cleaning — Visible Ad- 
justments — No Wear on doint Bolt. 













Use Channellock 

for your repair needs— 

electrical, plumbing, ignition, battery, 
automotive, and aviation work. 

Only these pliers incorporate the 
exclusive Channellock tongue and 
groove joint. 





Be ees. 


There is a line of ' | ' 
standard pattern 
pliers, too, with 
Channellock 
quality construc- 
tion ... including 
diagonal cutters, 
needle-nose 
pliers, linemen’s 
and electricians’ 
pliers, battery and 
standard slip- 
joint pliers. 
Choose the pliers 
that fit your 
needs... . Choose 
Channellock. 


CHAMPION DEARMENT TOOL CO 
MEADVILLE « PA. 































Only 


Champion DeArment makes 
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Shimer 


for THOUSANDS 
of APPLICATIONS 


..- Good for Millions of Trouble-Free Operations 


VERSATILE .. . that one word best describes the TROUBLE-FREE . .. that one word sums up the 
wide utility of the Allen-Bradley Bulletin 709 Solenoid year-after-year service of Bulletin 709 Solenoid 
Starter. Most motor installations need across-the-line Starters. Only one moving part... hence no tricky 
starting . . . push-button control ... and dependable gadgets to corrode, stick, or break. No contact main- 
overload protection. These features... and many more tenance. Install the Bulletin 709 Starter ,and forget 

..are provided by all Bulletin 709 Solenoid Starters. it. It's good for millions of trouble-free operations. 


for MOBILE MOTORS for PRINTING MACHINERY for PAINT SPRAYERS for OIL CONDITIONERS 


saw a’) 
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for STEAM GENERATORS 














— ; 
i Quality 4 Allen-Bradley Co. 
erpuess 1316 S. Second St., Milwaukee 4, Wisconsin 





Let us send you this 


Z e“cOwtnot 


The 3 moving 
contacts, cross- 
bar, and solenoid 
plunger (shown 
in red) form a sin- 
gle unit, which 
moves UP and 
DOWN in the 
solenoid coil with 
a simple, straight- 
line motion. 


The 3 double- 
break, stationary 
contacts in the arc 
hood, to main line 
and motor, are 
“bridged” or 
closed by the 
moving contacts 
when the solenoid 
plunger is UP as 
shown above, 








THERE IS A STANDARD A-B ENCLOSURE FO 
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sss CONDENSED CATALOG 


7 aan LEY 


Bulletin 709 Solenoid Starters . . . made 
in six sizes... up to 200 hp, 440-600 v. 


This compact Allen-Bradley catalog is a quick-and-easy refer- 
ence manual on the performance, dimensions, and prices of 
starters, contactors, relays, push buttons, limit switches, etc., 
that exactly fit your needs. 

Allen-Bradley solenoid motor controls are preferred by lead- 
ing machinery manufacturers. Why? Because the simple design 
-». ONLY ONE MOVING PART... means no pins, pivots, 
hinges, bearings, or other troublemaking parts. And their 
double-break, silver-alloy contacts need no maintenance. Write 
for catalog, today. 

Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 
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Dust- Water- Hazardous Hazardous Non-Haz. 
tight tight Dust Gas Cor. Gas 
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Service Height and 

Grounding Problems 

QO I have two problems. The first 
© concerns a _ service entrance 

using 4/3 service cable, all of which 


can be better described by a sketch as 
follows : 


. Service cable 
‘ ~ 
1’ +f 


1 ¥ 


‘ ‘ aa 










M ‘ar , 
efer--> 


















The Code requires that a service 
entrance cable must connect to a build- 
ing 10 ft. or more above ground level. 
In the figure above, that is not possible. 
However, would it be possible to con- 
struct a mast at the peak of the roof 
which in this case is 19 ft. above 
ground and run conduit down the slope 
of the roof, through the eaves and down 
the outside wall to the meter box? 

My second problem concerns the 
kitchen sink and bathroom sink fix- 
tures. Is it necessary to run continu- 
ous ground conduits to these fixtures, 
and are pull chain switch controls ac- 


ceptable? —G.M.D.” 












The last sentence of Section 
e 2324 will permit that the attach- 

ment to a house may be less than 10 
feet above the ground where the form 
of the building does not permit a height 
of 10 feet or more. In this case, the 
insulation on the service conductors 
must be of rubber or equivalent. 

Also in this case a pole away from 
the house might have to be provided 
high enough to provide the 10 ft. 
clearance above sidewalks and 18 feet 
above driveways and roads. 

While a mast, pole or post could be 
attached to the building or roof to in- 
crease the height of the wires, probably 
building restrictions or the Art Com- 
mission would not approve. 

_ Second Part. If metal clad wiring 
) 8s used, that automatically takes care 
jof the grounding problem, but if the 
) Wiring system is not metal clad a 
W8tounding conductor (which may be a 
No. 14 wire), may be run from the 
Metal frame of a fixture to the nearest 

















ELECTRICAL CONSTRUCTION AND MAINTENANCE... 


A 
F. N. M. SQUIRES 
Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


water pipe in order to ground the 
fixture. 

Metal pull chains used at these loca- 
tions shall be provided with insulating 
links (See Section 4215, last sentence). 
—F.N.M.S. 


More About Class Il 
(Dusty) Locations 


Mr. C. H. Bissell, Chief Engineer 
of the Crouse-Hinds Company and for 
many years a member of the Electrical 
Committee of the N.F.P.A., has very 
kindly furnished the following discus- 
sion on the use of Condulets in Dusty 
Locations. 

We greatly appreciate Mr. Bissell’s 
letter and his very welcome contribu- 
tion to his clear elucidation of the 
problem.—F.N.M.S. 

“In the January issue I noted a 
question regarding a dusty location by 
‘W.E.T.’ This Inquirer’s question was 
directed at Motors and Conduit Fit- 
tings, particularly at Section 5054, 
Paragraphs A-1 and a-2. He asked if 
ordinary condulets with gaskets, would 
be satisfactory. Your reply was that 
ordinary condulets were not suitable 
for dusty locations as such condulets 
are not dust-tight. 

I fear this answer is too brief to be 
an adequate response to the question. 
It was the intent of Article 500 Com- 
mittee to permit the use of non dust- 
tight boxes and fittings in locations 
where dusts were not electrically con- 
ductive, provided the boxes contained 
no arcing or sparking members. How- 
ever, if the dusts were conductive then 
such boxes and fittings were to be 
dust-tight. All boxes containing arcing 
or sparking members, were required to 
be dust-tight regardless of the conduc- 
tive nature of the dust. 

Perhaps the committee (of which I 
am one), in an effort to be free, left 
too much to be deduced by the reader. 
Paragraph 5054 a-1 reads: 

‘Fittings and boxes used in loca- 
tions where dusts are of an elec- 
trically conducting nature, shall be 
dust-tight.’ 

This leaves the reader to infer that 
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swered by 
and GLEN ROWELL 
Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


‘Ouesfions on the Code 





if the dusts are not conductive, then 
the fittings and boxes need not be dust- 
tight. Such an inference would be in 
agreement with the intent of the Com- 
mittee. 

If the Inquirer had completely un- 
derstood the above paragraph, then he 
might not have felt that there was an 
inconsistency between it and 5054 a-2. 
However, I do believe that he would 
have been justified in asking ‘what 
kind of flexible connections are re- 
quired if the dusts are conductive?’ 
5054 a-2 is silent on this point. I am 
calling it to our Chairman’s attention. 
Obviously if because of conductive 
dusts, dust-tight boxes are required, the 
flexible connection should also be dust- 
tight. 

I have no first hand knowledge re- 
garding locations where' sulphur dust 
creates a hazard but from the sources 
at hand it appears the location men- 
tioned by ‘W.E.T.’, is Class 2, Division 
1; therefore electrical equipment meet- 
ing the pertinent requirements, should 
be used. If, however, the location had 
been one wherein the sulphur had been 
heated to a degree where its vapors 
could have contaminated the air, then 
Class 1 Division 1 would have ap- 
plied.” 


Underground 
Service Cable 


QO Last summer we wired a num- 
* ber of new homes and used un- 
derground service cable from the pole 
on the alley to the buildings because 
they were all too low to provide proper 
clearance for overhead service. So far 
we have already had two trouble calls 
and have found the cables cut where 
they enter the conduit nipples extend- 
ing through the basement wails. The 
cost of digging in frozen earth is rather 
excessive, yet we seem to be responst- 
ble. Why is such a cable approved tf 
it cannot last through a single winter? 
—H.T.S. 


There is nothing wrong with 
e the approved type USE cables, 
the error was made by not including 
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installation requirements in the N, E, 
Code. Experience has shown that if 
properly installed, these new neoprene 
; jacketed underground conductors and 
cable will last indefinitely. However, 
the following suggestions have to be 
complied with to assure trouble-free 
service: 

from your trusted Teltl ge = 1. Bury the cables sufficiently deep to 
assure no interference from normal 
conditions. On farm properties 
roi a LECTRI CAL _ they should be at least 14 inches 
deep to keep them below ordinary 
plow depth. In cities they should 
be buried at least below spade depth 
rols H N DB) U in lawns and gardens unless they 
are so located that there is no likeli- 
hood of ordinary yard operations 
4 U coh LI ES interferring with them. When 
: passing under unpaved driveways, 
y bury them at least 18 inches and 
place a creosoted plank on top of 

them for protection. 

2. Where such conductors enter con- 
duits fastened to building walls or 
pass through openings in masonry 
foundations, several inches of slack 
conductor should be looped in a 
vertical manner as the earth, when 
subjected to freezing temperature, 
heaves and falls. In climates where 
the ground is not frozen, this pre- 
caution probably is unnecessary. 
This heaving and falling of the 

ij earth creates sufficient stress on 

underground piping cables, etc. so 

| Champ or even large water mains are often 

broken. Hence there is no reason- 

able means of providing rigid pro- 

Fluorescent and Incandescent Lamps tection. However, a loop the width 


of your hand will provide adequate 





are distributed through the same efficient, low cost protection. 

ities — vour local 3. If the soil contains stones or rocks, 

channels as your other plant necessities — yo a dashes ot and an ane ea 

electrical or industrial supply house. aot ume sed aya a ° 

. . . thickness should be provided bot 

Your local distributor is in business to provide wider ansl-eutr thin canbe. 

: . . : 4. Never attempt to use a bare copper 

| you with prompt, intelligent service. He offers conductor Sor the siutral elea’& 
CHAMPION Lamps because he knows you depend on soil analysis indicates that it is free - 
A : ‘ : ‘ . of materials which will rapidly at- r 
him to provide supplies of high quality, long service said emena. pre 
5. Whenever such conductors enter Po 
and low cost. buildings through holes or conduits req 
Champion's trained lighting experts in the located below ground level, fill the 7 

, , hole or conduit after the service is 
field are at all times available to help you in. place: wilh. 2 eutiinn- compel 1] 
make the most of lamps and lighting. F ray wigs! fs teu 9 jal | 
To get good lamps and good service, buy tion box at the meter loop location 7 
if and feed the principal buildings : 
from your regular supply house and specify from it. On other properties where 
- more than a single building is be- ; 
Champ eS ing served, an accessible junction ‘ 


box will prove much more satis- 
factory than one buried under- 


WO R K S_ fi | ground should you be called back at 
CHAMPION LAMP ‘a some later time. 

Chins Recommendations No. 3 and 5 are now 

/ ver Masse ichuselts ci jae dod ea contained in the N. E. Code, but the 

\ ‘cin p saan others are not there as yet and some of — 

them are most important.—G.R. 
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Transite Ducts installed in 
power station of the New York, 
New Haven and Hartford Railroad 
at Cos Cob, Connecticut. 





These Transite Ducts 
safeguard Cos Cobs Power Lines 





Transite* Ducts were chosen for the important job of 3. Immune to Electrolysis—Entirely inorganic and 
protecting the power lines in the New Haven’s Central non-metallic, Transite Ducts are immune to elec- 
Power Station at Cos Cob because they meet every trolytic or galvanic action. 
requirement of a low-cost efficient cableway system. 4. Permanently Smooth Bore—Long cable pulls and 
These asbestos-cement ducts provide 5 major advantages: replacements are easy with Transite Ducts. Their 
I. Easy to Install—Transite Ducts are light in weight smooth bore minimizes damage to cables. 
and come in long 10-foot lengths that are easy and 5. Incombustible—Transite Ducts confine burnouts, 
economical to assemble and install. protect adjacent cables in case of fire. 
2. Strong, Corrosion-Resistant—Transite is made of For further information on how Transite — jonxs.mawwius 
asbestos and cement combined under great pressure Ducts can increase the safety and cut the 
into a permanently strong structure. These ducts costs of cableway systems, write Johns- 
are practically unaffected by corrosive soils. Manville, Box 290, New York 16, N. Y. 


"Reg. U. S. Pat. Off. 

















Johns-Manville _( JHANSITE DUCT. : 
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Splices, Service Wires, 
Mixed Conductors 


1—Are splices allowed in con- 
© dulets as in LB Condulets or 
taps in T Condulets?—L.E.V. 


1—Splices are permitted in con- 
e dulets and similar fittings of 
| other manufacturers.—F.N.M.S. 


QO 2—Is there a limit to the length 

© of service conductor from the 
weatherhead to meter, and from the 
meter to the main disconnect switch 

| other than to correct for voltage drop? 
—L.E.V. 


A 2—There are no limitations in 
e the Code governing the length 
of service wires. 
However, the service equipment 
| must be at the nearest readily accessible 
point to where the service conductors 
enter the building. This is not intended 
to permit any great length of run of 
service conduit within the building — 
| F.N.M.S. 


QO 3—Are lighting circuit conduc- 
© tors allowed to run in the same 
| conduit serving convenience outlets in 
| Industrial buildings? Are light circuit 

conductors allowed to run in the same 
| conduit as a 230 volt welding circuit in 
| a machine shop?—L.E.V. 


3—The answer to both parts of 
e this question is “Yes”. See Sec- 
| tion 3011.—F.N.M.S. 


Thermoplastic Wire vs. 
Lead Covered Wire 


QO “Is it possible to use T. W. 
© (thermoplastic) wire in con- 


duits from buildings to dispensing 
islands? 

In Article 500, Section 5142, it states 
lead must be used in the pumps, but 
fails to include island light poles, lo- 
cated in the same island. 

Is it possible to run T.W. wire from 
building to explosion-proof condulet in- 
stalled on island light pole, and from 
this point run lead cable to dispensing 
pumps.—S.E.F. ; 


The Underwriters Laborato- 
e ries’ Listings of thermoplastic 
covered wires do not include an ap- 
proval for the use of thermoplastic 
wires where exposed to gasoline. 
However, with the present practical 
impossibility of obtaining lead covered 
wires and in view of the fact that 
thermoplastic insulation of some grades 


A COMPLETE LINE OF FITTINGS FOR RIGID CONDUIT, EMT f | are not very susceptible to the actions 


ARMORED CABLE AND NON-METALLIC CABLE _ | of gasoline, the thermoplastic wires are 
7 being used in and about gasoline sta- 
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reliable starting 
ay low operating costs 
full fluorescent lamp life 


use CERTIFIED STARTERS 


® Satisfactory fluorescent lighting perform- 


ance depends to a large degree on the starters you use. 


You are assured best results ...in starter life...in lamp life... 


and in maintenance costs ... when you use Certified Starters. 


Certified Starters are made to precise specifications, then are tested 
and certified by Electrical Testing Laboratories, Inc., an impartial authority. 


That’s why you can always rely on Certified Starters. 


® You'll recognize Certified Starters by the Certified 


shield on the case and on each starter. 


LF 


-ertified Fluorescent Starter Manufacturers 


2116 KEITH BUILDING e CLEVELAND 15, OHIO 
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Yew POSITIVE LOCK 
Construction of 
iV \a¥-\¢4 see 












The brass lugs inside the caps used on 
Monarch Fuses (see illustration at right 
above) fit into equally spaced slots in 
the brass casing inserts. This new and 
improved Monarch construction assures 
true alignment of the copper holding 
terminals . . . and establishes a positive 
lock on both ends of the fuse. 






MONARCH’S Compressed Tension Lock 

Washer construction (illustrated at left) compen- 
| sates for contraction and expansion of the fibre bar 
by exerting constant tension on the bar... and 
assures no loose parts. The washer also separates 
the fibre bar from the copper terminals . . . a spacer 
to provide better cooling. 






Monarch Fuses are fully ap- 
proved and are available through 
recognized wholesalers. 








yy Monarch\ 2 oe mia 
a MONARCH FUSE CO., 
“see 116 E. FIRST ST., JAMESTOWN, N.Y. 
SARA NNER Ae , a 





tions. Where it is used in these loca- 
tions, the conduit should be very tightly 
made up so as to prevent the possibility 
of gasoline getting into it. 

Note that Section 5142 would per- 
mit the use of a thermoplastic insula- 
tion upon which gasoline would not 
have a deleterious effect. This would 
not have to be lead sheathed. 

Where Section 5142d mentions dis- 
pensing pumps, it does not include in 
that the island light poles—F.N.M:S. 


Official Interpretations 


Section 4150. Interpretation No. 287. 
Issued February 21, 1947. Single 
Branch Circuit in Fixture Used as 
Raceway. 


‘ 


Question: Does the expression “sin- 
gle branch circuit” in section 4150 of 
the 1947 edition of the National Elec- 
trical Code limit the application of this 
section to a two-wire branch circuit- 

Finding: No. 


Section 6216. Interpretation No. 281. 
Issued December 2, 1946. Lighting and 
Signal Circuits Separate. 


Question: Does section 6216 of the 
1940 and the 1947 editions of the Na- 
tional Electrical Code forbid assem- 
bling the conductors of car lighting 
circuits and of signal systems in a 
common traveling cable when the vari- 
ous applicable provisions of section 
6217 are satisfied? 

Finding: No. 


Section 3102. Interpretation No. 282. 
Issued December 31, 1946. Type “T” 
Wire. 


Question: Was it the intent of the 
Electrical Committee in the Classifica- 
tion of Type T insulation, table of sec- 
tion 3102, as acceptable for general use, 
to permit its substitution for Type R 
wire, if desired, as an individual con- 
ductor for a service drop, in addition to 
Type WP? 

Finding: Yes. 


Tables 1, 2, 4, and 9. Interpretation 
No. 283. Issued December 31, 1946. 
Number of Signal Wires in One Con- 
duit. Reduced Carrying Capacity 
Where Control Wires Are in Same 
Conduit With Power Wires. 


Question 1: Is it the intent to limit 
the application of Table 9 of the 1947 
edition of the National Electrical Code 
to the particular use mentioned in the 
note following the Table, providing 
when more than 9 conductors are in- 
stalled in a single raceway the purpose 
and intent of section 3012 are satisfied? 

Finding: No. 


Question 2: May Table 9 of the 1947 
edition of the National Electrical Code 
be applied in the installation of con- 
ductors for low-energy power and cir- 
cuits of Class I signal systems? 

Finding. Yes. 

[Continued on page 187] 
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New Booklet to help 
you sell 
more (and better) 


SCHOOL 
LIGHTING 


16 pages of 
facts and photos 








FREE... all the 
copies you need 


Here’s a real selling tool . . . an easy-to-un- 
derstand booklet that points out the need 
for better school lighting—then shows what 
steps can be taken to get a school lighting pro- 
gram started. 


Put this booklet to work for you. Send it to 
educators, parents, PTA members—all the 
many hard-to-reach people who must sup- 
port a school lighting program. Not fixture 
advertising! This is an understandable, objec- 
tive case history of a planned school lighting 
program that will help overcome that ‘What 
can we do about it” public indifference. Let 
it help you SELL school lighting . . . the 
need for it... how to get it. 


159 
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DAY-BR 
lighting 
Day-Brite fluorescent fixtures are engineered 


for every seeing task. Distributed nationally 
by leading electrical suppliers. 


IT’S EASY TO SEE WHEN IT’S 
ITE 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE . 














Authoritative because it's an actual account of how the citizens of 
Denver, Colorado, completely relighted their Public choolbuil * 


Fact-filled — step-by-step through the Denver story — answers 
such questions as: ey 
What's a good way to get started? 
Who can help? 

What is the best lighting layout? _ 
How does color of paint affect lighting? 
What about new wiring? 

What about maintenance? 

«+. and many, many others. 


. oc erieany eoples as you teed: .. aeae 
of Day-Brite! Clip and mail coupon—TODAY! 





OOO00O0 


DAY-BRITE LIGHTING 
5402 Bulwer Avenue, St. Louis 7, Missouri 
In Canada: Amalgamated Electric Corp., Ltd., Toronto, 6, Ont. 


To: 


copies of your new 
I understand there’s 


Please send me, free and postage prepaid, 
booklet, “‘It Happened in Denver’s Schools.” 
no obligation. 


Name (Please Print) 





Address_ 





City. Ba = ae 








State — 
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Fluorescent reflectors, projector spots, and reflector spots and floods are 
used to place emphasis on the rich beauty of design and craftsmanship in 
the altar area of Saint Patrick’s Church, Roxbury, Massachusetts. 


Effective Altar Lighting With Standard Fixtures 


The: delicate craftmanship which 
is prevalent in so many of our 
sanctuaries is often overlooked due to 
insufficient illumination. Sculpture, 
paintings, exquisite woodwork and 
creations in stone, representing im- 
portant investments, are quite fre- 
quently unappreciated because of a 
lack of relatively inexpensive light- 
ing installations. When the intangible 
value of sacred tradition is considered 
in addition, even the more elaborate 
lighting plans seem justified, yet effec- 
tive altar lighting need not be elabo- 
rate, and dramatic settings can be cre- 
ated by the use of standard fixtures. 

Saint Patrick’s Church in Roxbury, 
Massachusetts, definitely illustrates 
this thesis. Planned by C. A. Russell, 
lighting consultant for the Boston Edi- 
son Company, and installed by the 
J. J. Reddington Electric Service 
Company of Roxbury, the layout in- 
cludes projector and reflector spot- 
lights, reflector floods and standard 
fluorescent fixtures. Concealing the 
units behind columns, arches and 
ledges, and carefully focussing reflec- 


tors so that light patterns are smoothly 
blended together, the rich beauty of 
the altar is emphasized without the 
creation of distracting highlights or 
disturbing shadows. 

With the exception of projector 
spotlights which are mounted on for- 
ward columns and focussed on the pul- 
pit, all units are positioned behind the 
arch which frames the altar. Mounted 
vertically behind the two framing col- 
umns, three 3-lamp 40-watt fluorescent 
RLM reflectors, utilizing 3000-degree 
white lamps, are positioned end-to-end 
to produce an even, soft, general il- 
lumination for the entire area. Di- 
rectly above these fluorescent installa- 
tions, mounted above the columns at 
the bases for the arch, 150-watt incan- 
descent flood and spot lamps are so 
positioned and focussed that special 
features of architecture and decora- 
tion are given emphasis. 

With multi-directional light coming 
from two directions and several eleva- 
tions, shadows are softened and gradu- 
ally blend from the highlighted surfaces 
to the deeper indentations of the sculp- 


Modern Lighting 
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ELEVATION 





CFI Use reflector trough with 40 watt 3000 fluorescent 


A lamps - conceal behind column 
oo Use adjustable unit with |-150 watt reflector flood 
B lamp- mount on arch os shown in elevation plan 


iit Use odjustabie unit with 1-150 watt reflector spot 

lamp-mount on arch as shown in elevation pian 

o> Use adjustable unit with |-150 watt projector spot 
lamp- mount on ledge at top of column 


Standard lighting units, specified 
by C. A. Russell of the Boston Edison 
Company and installed by the J. J. 
Reddington Electric Service Company, 
are concealed behind columns, arches 


and ledges. 


ture and rich wood carvings. Eyes of 
worshippers are drawn to the sanctu- 
ary and can appreciate the beauty of 
the physical as well as the spiritual 
presentation. By this relatively modest 
investment in lighting equipment, an 
entirely new value has been placed 
upon the richness of this religious set- 
ting. 
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CAN BE PROFITABLE «x 


PITTSBURGH PERMAFLEGTO 


LIGHTING EQUIPMENT 


THE “GRANT” LUMINAIRE is typical of the Pittsburgh Permaflector 
Presidential Luminaires available in 2, 3 and 4-lamp models for surface or 
pendant mounting, individually and in continuous row. Flexible in application, 
these units are particularly suitable for store and office lighting and other appli- 
cations where appearance is paramount and facility of maintenance is desired. 
Companion incandescent equipment is obtainable for use with this series. 





THE “WASHINGTON” SLIMLINE LUMINAIRE is one of the 96” 
Presidential Series units for surface or pendant mounting, individually or in 
continuous row. When surface mounted the ‘‘bridge-truss’’ chassis construction 
insures snug ceiling fit and results in a ‘built-in’ look. These units are available 
in 3 and 4-lamp models with 200-MA ballasts. Companion incandescent 
units are also obtainable for use with this series. 
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LIGHTING 
INSTALLATIONS 





THE “UNIVERSAL” TROFFER is a completely flexible unit which may be 
ceiling recessed individually, in continuous rows, patterns, squares and other 
arrangements to suit the requirements of the user. The basic ‘Universal’ troffer- 
chassis can be used as an open type troffer but it can also quickly and 
easily be equipped with any of the following shielding accessories: eg9-crate 
louver, Alba-Lite glass panel, baffle-louvers or lens panels. 


THE ‘200° SERIES ADJUSTABLE DOWNLITE is typical of the companion 
i descent units designed for use with Pittsburgh Permaflector Fluorescent 
Equipment when ‘‘accent’’ or spotlighting is desired. The downlight illustr 
rotates in a complete circle and fixes at any position up to 30° from its ve 
axis; it is used in end, in-line, cross-over, corner and ‘‘T' arrangements W 
troffer installations. 
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INCANDESCENT uicutine 








SHOW-WINDOW PERMAFLECTORS, the permanently efficient silvered HIGH-BAY INDUSTRIAL 
glass reflectors backed by a ten year guarantee, are available in various com- UNITS, in enclosed or open types 
binations for lighting shallow, island, medium and deep windows of low, utilizing incandescent and/or mer- 
medium or high ceiling heights. The flexibility of Permaflector Show- Window cury vapor lamps, are designed 
Equipment permits many varied arrangements . . . all of which can be easily especially for high-bay lighting, 
and quickly achieved with the standard units. gyms and similar applications. 











CEILING RECESSED PERMAFLECTORS of broad or concentrated dis- WEATHER-?PROOF FLOOD.- INCANDESCENT LUMI- 
tribution for all types of ti ts and for every interior lighting LIGHTS of rugged aluminum con- NAIRES for direct or indirect light- 
pemeten are part of the aad Pittsburgh Permaflector Incandescent line. struction are available in 200-W ing with direct component, are in 

b are available for external mounting, as well as recessed ceiling to 1000-W units. Precision engi- the standard line. Units have spun 
nam A wide variety of accessories meets the specific illuminating neering assures dependable illu- aluminum housings and silvered- 
requirements of any and all types of interiors. minating results. glass Permaflectors. 








“Chere Js a Permaflector for Every Purpose” 


When you sell Pittsburgh Permaflector Lighting Equipment you offer your 
customers the correct fluorescent and incandescent units—or combination of 
both—-they need for producing the exact illumination required in all their 
applications. The Pittsburgh Permaflector line is the only complete line that 
meets every need. 

“Planned Lighting’’ becomes a simple matter, quickly and easily obtained, ~ 
through the use of standard Pittsburgh Permaflector Units . . . for this flexible 





ay be incandescent and fluorescent equipment can be combined to achieve the 
Ge. visual and architectural results needed in each individual installation. 
“= For full information about the completeness of the line, the many 


selling features and the broad profit possibilities in Pittsburgh Permaflector 
Equipment—write the home office. If you haven't the new Fluorescent 
asburgh” Catalog 48-F or Incandescent Catalog 46, request it on your letterhead. 
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PITTSBURGH REFLECTOR COMPANY 


OLIVER BUILDING - PITTSBURGH 22, PENNSYLVANIA 


Manufacturers of Fluorescent and Incandescent Lighting Equipment 





et PERMAFLECTOR LIGHTING ENGINEERS IN ALL PRINCIPAL CITIES 
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= BY BETTER ELECTRICAL WHOLESALERS EVERYWHERE 
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Saw 


Electrical work by Interstate Electric Co. 
in Trinity Church, Springfield, Massachusetts. 


Rotted easily from position to position. 
Bridges obstacles with ease. A 7 foot, 
single section unit requires one man only 
a minute to erect; a 45 foot multiple unit 
only 15 minutes. Stronger than structural 
steel yet one-third the weight. Safety- 
tread stairway completely within the struc- 
ture. No wrenches, wing nuts, bolts, loose 
parts. Each section folds flat. 


Write for Descriptive Circular 


UP-RIGHT SCAFFOLDS 


ROOM 107 - 1013 PARDEE ST. 
BERKELEY, CALIFORNIA 


Offices in All Principal Cities 
SPs Ss 








Modern, carefully planned lighting creates cheerful interior and accents the 
merchandise in Van Sipma Bros. jewelry store, Chicago, Iil. 


Jewelry Store Uses 
Dual Lighting 


Two-purpose lighting has been in- 
stalled in the Van Sipma Brothers 
Jewelry Company store, 11114 South 
Michigan Avenue, Chicago, Illinois. 
This is accomplished with a continu- 
ous row ceiling suspended luminaire 
which combines 13 four 40 watt fluo- 
rescent units, alternating with twelve 
twin spotlight units each using two 
150-watt PAR-38 incandescent lamps. 
Wall cases are lighted separately by a 
continuous row of concealed fluo- 
rescent lamps. 

This store is 70 feet long, 22 feet 
wide, and has a 13 foot ceiling height. 
The light colored ceiling has a reflec- 
tion factor of 76 percent, and the side 
walls have a 65 percent reflection 
factor. The floor is also light in color, 
with a 35 percent reflection factor, The 
showcases and wall cases are mahog- 
any. Mirrors are used for backs in 
the wall cases, and shelves are clear 
glass. The store fixtures are sym- 
metrically arranged along the axis of 
the store, with wall cases installed on 
both longitudinal walls, and with show 
cases running the length of the store. 

The solution to the lighting problem 
involved is very simple and effective. 
The single continuous row unit is 
installed down the center axis of the 
store, and suspended approximately 18 
inches from the ceiling. Thus, the 
ceiling is lighted softly, which adds 
apparent height to the store and pro- 
vides a pleasing luminous background 
for the lighted luminaire, minimizing 
objectionable brightness contrast. 

General lighting is obtained from 
fluorescent units—an intensity of 70 
footcandles is obtained at counter 











~ PAR-38 accent lighting 
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SECTION 





PLAN 
Section and plan shows location of 


lighting equipment in relation to 
counters and wall cases in Chicago 
jewelry store. 


height directly under the units, and 
of 50 footcandles at the center of 
the counter tops. These units are of 
the “low brightness” type, having 
ceramic coated glass side panels with 
a brightness of only .75 candlepower 
per square inch. The bottom of the 
units is eggcrate louvered, and has a 
45-degree by 45-degree cutoff. As a 
result of this low brightness design, 
these units are comfortable to look at 
and are not bright enough to detract 
attention away from the merchandise 
on display. 

Accent lighting is superimposed on 
the general lighting, to highlight the 


merchandise displayed in the floor’ and 


wall cases. This lighting is accom- 
plished with gimbaled twin reflector 
spot units installed alternately with 
the fluorescent units. Type PAR-38 
lamps are used in these adjustable twin 
lamp units, and directed diagonally 
down to the showcases and to the rear 
of the store. This places a high inten- 
sity of point-source incandescent light 
on the jewelry and merchandise dis- 
played in the cases. The intensity aver- 
ages about 250 footcandles, and pro- 
vides an excellent display effect. Gems 
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A Complete Line of Up-to-the-Minute 


TURRET LINE 
Fluorescent Fixtures 







» COMMERCIAL 
TURRET LINE UNITS 


An improved commercial fluores- 

cent fixture for offices, stores, hos- 

pitals, schools, public buildings. 

Special top shield eliminates “hot 
| spot” on ceiling ... one-piece, 
| hinged louver body cuts glare in 
_ line of vision. For two 40-watt lamps 
..- 314” lamp spacing. 






® 312-INCH 
TURRET SOCKET UNIT 


New Wheeler RLM Fixture for loca- 
tions where compact size and lighter 
weight are desirable. Scientifically 
designed, ruggedly built and fin- 
| ished with Wheeler Triple-Guard 
| Vitreous Porcelain Enamel. For two 
40-watt lamps ... individual or con- 
tinuous runs. 





nd 





The addition of new RLM Turret* Socket Fixtures with 5-inch 
lamp spacing to the Wheeler Turret Line, now makes “Skilled 
Lighting” available in this most modern, efficient type of fixture 
for any industrial lighting requirement. 


The new Wheeler 5-Inch Turret Line Units are designed to 
dimensions that afford uniformity in installation with previous 
Wheeler Units. Made for two and three 40-watt lamps . . . in 
single or double length . . . with open or closed end reflectors .. . 
for all standard suspensions . . . individual or continuous runs. 


Finished in Wheeler Vitreous Porcelain Enamel. 

Like other fixtures in the Wheeler Turret Line, this new unit 
has the new G.E. Turret Lampholders. No socket breakage . .. 
no falling lamps . . . speedy relamping . . . vibration-proof. 

Before you specify fluorescent fixtures for any installation, get 
full information on the new, improved Wheeler Turret Line. 
Write the WHEELER REFLECTOR CO., 275 Congress Street, 
Boston 10, Mass. 

eS, ® LATEST TYPE LAMPHOLDERS 














An outstanding feature 
of all Wheeler Turret 
Line Units is thenewG.E. 
Turret Lampholder. In- 
_ sures constant spring ten- 

B sion. Saves money and 
maintenance. No socket 
breakage ... no falling 
lamps... speedy relamp- 
ing .. . vibration-proof. 


Distributed Exclusively Through Electrical Wholesalers 





ENT SINCE 1881 
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The New Handy 


STEBERLITE 
Flood and Spotlight Holder 


r 


For Parking Lots, Gas Stations, Recreation Areas, and 
House Gardens, the Steberlite lamp holder—for 150 Watt 
Par-38 and R-40 lamps is a flexible inexpensive method 
of spot and flood-lighting. Steberlites are easily installed 
anywhere and can be used singly, in pairs, or clusters of 
3, 4 and 5. 

They are smartly styled and sturdily constructed with all 
wiring concealed for long life and complete safety. Steber- 
lites make it possible to have good, effective lighting at a 
surprisingly low cost. Let us mail you a copy of new Bulle- 


cin 120. It contains many helpful lighting hints. 


él /STEBER\ 
LIGHTING UNITS 


STEBER MANUFACTURING CO. Dept. 70 
2700 ROOSEVELT ROAD, BROADVIEW (MAYWOOD P.0.), HLLINOES 














and precious stones unobtrusively be- 
come alive with sparkle, so that the 
customers’ attention is subtly focused 
to the items on display. The location 
of the spots is such that no objection- 
able reflected images are present, and 
the units are completely inconspicuous, 

The wall cases are illuminated by a 
continuous row of 40-watt fluorescent 
lamps concealed back of the wall case 
headings. The glass shelves permit 
illumination of the entire cases from 
the single line of lamps. 

The color quality of the resultant 
illumination is ideal for jewelry store 
lighting, in the opinion of the store 
management. The warm tone of the 
incandescent accent lighting is tem- 
pered with the cool tone of the 4500- 
degree white fluorescent lamps. The 
well lighted mirror-backed wall cases 
help in creating a feeling of unclut- 
tered spaciousness in this bright and 
cheerful interior. 

Sluis Electric Company, Chicago, 
Til. were consultants and _ electrical 
contractors on this jewelry store light- 
ing installation. All lighting equip- 
ment used was manufactured by Light- 
ing Products, Inc., Highland Park, 
Illinois. 


Lighting for 
Cloth Inspection 


Final examination of finished wor- 
sted and woolen textiles has been made 
easy at Uxbridge Worsted Company, 
Inc., Uxbridge, Mass. This has been 
made possible ‘by providing daylight 
quality illumination ranging from 300 
to 400 footcandles on the perch-boards 
across which the finished cloth is 
pulled for inspection. 

Each examining perch hangs from 
a framework suspended from the ceil- 
ing. The perch-board is slanted at an 
angle of ten degrees from the vertical. 
Each perch-board is 6 ft. 6 in. wide 
and 3 ft. 9 in. in height. These boards 
are installed with the bottom of the 
board 4 ft. 2 in. above the floor, which 
places the bottom edge about 15 to 21 
inches above the eye-level of the aver- 
age examiner. 

The color and finish of exposed 
areas in the inspection room have been 
carefully selected to provide maximum 
eye-comfort and minimum color dis- 
tortion for the examiners. The perch- 
boards are painted a neutral tone light 
grey, and the ceiling and upper frame- 
work from which the boards are sus- 
pended are finished semi-gloss white. 
The surrounding walls, from a line 15 
inches above the floor to the ceiling, 
are finished in a light eye-rest green. 
The lower wall area up to the line 15 
inches above the floor is finished deep 
apple green. 
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WRITE FOR 


FREE 


“Plan for more Sales” 
including full infor- 
mation on the 
INTER-MATIC 
Time Switch. 


DO IT TODAY 











SELL THE 
NTER-/TATIC 


for AUTOMATIC CONTROL of 
lighting, heating systems, fans, pumps, 
motors and many other types of installa- 
tions in— 


@ STORES @ FARMS 

® HOMES ® FACTORIES 

@ APARTMENT @ CHURCHES 
BUILDINGS 

Hundreds of electrical contractors 


throughout the country are already 
carrying out our suggested “PLAN FOR 
MORE SALES”. Their orders prove that 
the plan can help you increase your 
own sales! 


F.O.B. 
Factory 
Chicago 





International Register Co. 
2624 W. Washington Blvd. 
‘Dept. 39-B, Chicago 12, III. 


INTER-Ma TIC 


TIME SWITCH 











Special perch lights provide ideal inspection illumination of 300 to 400 
footcandles on perch-boards in Uxbridge Worsted Company, Inc., plant, 
Uxbridge, Mass. 
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Recommended location for 10/40 
watt fluorescent lamp perch light with 
relation to finished goods perch-board. 


Cloth which is inspected on these 
boards varies from 56 to 60 inches in 
width. To inspect the cloth, the ex- 
aminer places a folded pile of cloth to 
be inspected on a platform at the rear 
of the board. The cloth is then pulled 
up over a roll at the rear of the ceil- 
ing mounted supporting frame, hori- 
zontally through the frame, over a 
front top roll, and then vertically 
down over the face of the perch-board. 
As the examiner inspects the cloth, it 
is pulled down either by hand or auto- 
matically and folded in a pile below 
the front edge of the board. The ex- 
aminer looks for all types of imperfec- 
tions, such as wrong colors of yarns, 
off shades, spots, mistakes in pattern, 
or other weaving imperfections. 

Both general illumination and spe- 
cific high intensity inspection lighting 
are provided in the inspection room. 
General illumination is provided by 
continuous row closed end industrial 
fluorescent reflectors, with the rows 
spaced eleven feet apart, and installed 
10 feet 6 inches above the floor, An 
intensity of 35 to 40 footcandles of uni- 
form general lighting results. 

Inspection lighting is provided on 
each perch-board by means of a spe- 
cial perch light, one to each board. 


Ceiling’. 
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Spacing details of individual pol- 
ished Alzak reflectors in perch light. 


This special perch light is 4 ft. 4 inch 
high by 6 ft. 6 in. wide, and contains 
five specular finished Alzak aluminum 
reflectors mounted vertically in the 
rigid perch light frame. Each reflector 
is twelve inches wide, and equipped 
with 2/40 watt fluorescent daylight 
lamps. The perch light is installed in 
front of the perch-board at an_ angle 
and at such height that a line drawn 
normal to the center of the perch light 
hits the perch-board at the eye-level 
of the examiner, who stands facing the 
perch-board with the light at his back 
when inspecting the cloth. An inten- 
sity of daylight quality illumination 
varying from 300 footcandles at the 
outside edges of the board to 400 foot- 
candles at the center and top of the 
board results. 

Uxbridge Worsted Company main- 
tains a rigid maintenance schedule on 


, all perch lights. 


~ 
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FOR THE MOST SIMPLE 
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Smartly-designed, compact, ready-wired . . . Wire- 
mold 21A Fluorescent Units are ideally suited to meet the 
lighting needs of a wide range of commercial and indus- 
trial applications. Available as single lamp units. . . or 
for two, three, four and five lamps. 


All units quickly, easily installed in horizontal or 
vertical position . . . clips furnished for permanent or 
portable mounting. Finished in sparkling white . 
may be used with or without reflectors. Ballast enclosed 


in channel. 


No matter how simple or complex your problem 
. whether it’s a matter of supplementary lighting or 
the installation of a complete system . . . check into 
the profit-building possibilities of Wiremold Fluorescent 


Units. 


Today: write for complete information 


Tue Wiremo.D Company 


HARTFORD 10, CONN. 


~ 


STOCK ORDERS PROMPTLY FILLED 
ELECTRICAL. CONSTRUCTION AND MAINTENANCE... 





» FLUORESCENT LIGHTING 4 












| SERIES 15 Watt 


“il UNITS 


For use... 
WORKSHOPS 
LABORATORIES 
STORES . 
RESTAURANTS 
GARAGES 
OFFICES 
FACTORIES 
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Similar to the 21A series . . . with 
single and multiple units . . .but 


equipped with reflectors and end 
caps. Finished in golden bronze. Ideal 
for showcases, counter displays, wall 
cases, display boards, etc. 


147. 






























TRIANGLE’S 
NEWLY EXPANDED 
CONDUIT PLANT 


N... your requirements for 
rigid steel and thin wall conduit can 
be met faster, more dependably, 
since Triangle'’s newly expanded 
plant is in production. Located in 
Moundsville, W. Va., hard by -the 
steel center of Wheeling, this en- 
larged manufacturing establishment 
incorporates latest advancements in 
production equipment to assure 
greater outptt and the uniformly 
high quality for which Triangle has 
been famous for over 30 years. 










While output of steel conduit is 
at present limited by circumstances 
beyond Triangle’s control, when 
these conditions change you can 
count on Triangle for an immediate 
increase in shipments. If there’s a 
bottleneck in steel conduit, it won't 
be in Triangle’s new Moundsville 
plant! 


For Extra quality — at NO extra cost — insist on TRIANGLE! 


/SERVES YOU Daten taster! 


if It Bears This Trade Mark It’s Made by Triangle . 
if It’s Made by Triangle IT MUST BE RIGHT! 


For latest information on deliveries, contact your nearest Triangle distributor or representative, or write 
1908 Jersey Avenue, New Brunswick, N. J. 






. 


BUILDING WIRE © BARE WIRE © ARMORED CABLE ¢ "GLAZON" TRIEX NON- 
Sepetpte ti eersyes® METALLIC SHEATHED CABLE © SERVICE ENTRANCE, SERVICE DROP, VARNISHED 
CAMBRIC BRAIDED OR LEADED, TRIOPRENE TRENCH, POWER AND PARKWAY CABLES 


IT MUST BE RIGHT / RIGID CONDUIT © ELECTRIC METALLIC THIN WALL CONDUIT © FLEXIBLE STEEL CONDUIT 
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In the News 





Cite Need for 
Reinspection Program 


{mproper electrical wiring too of:°n 
causes serious fire losses, Illinois ek 
trical inspectors were told at the an- 
nual meeting of the Illinois Chapter, 
I.A.E.I., in Chicago’s Hotel Sherman, 
January 24-25. One effective means 
of curbing this is through periodic 
reinspection of electrical systems to as- 
sure proper grounding, proper fuse 
protection and safe conductor insula- 
tion. 

Charles L. Smith, electrical field en- 
gineer, NFPA, Chicago, urged the 120 
registrants to develop reinspection pro- 
grams now. To overcome lack of 
funds, Smith called for: 


1. Proper permit fees to rehabilitate 
electrical systems. 

2. Proper division of commercial 
license fees in cities. 

3. Proper fees for industrial rein- 
spection. 


4. Allocation of all fees collected in 


connection with electrical safety, to 
electrical inspection departments. 

5. Raising inspectors salaries to a 
level commensurate with their respon- 
sibilities. 

If properly administered, Mr. Smith 
believes a reinspection program would 
be self-supporting. He suggested that 
fire prevention personnel and other 
local government bureaus refer all re- 
ports of electric wiring hazards to the 
electrical inspection bureau. Encour- 
age the public to seek electrical rein- 
spection through newspaper advertis- 
ing, civic club and high school meet- 
ings, Smith urged. Floor discussion 
on the possibility of seeking local 
sales control ordinances revealed that 
Illinois laws do not permit this. 

Electrical safety was the theme of 
many technical discussions on the two- 
day agenda. J. H. Witte, superin- 
tendent, combusion equipment, Under- 
writers Laboratories, Inc., Chicago, 
presented a black board talk on elec- 
trical safety control for residential and 
industrial oil and gas burners; re- 
vealed that, effective Feb. 1, 1949, all 
“labeled” oil and gas burners must 
have motor overcurrent protection in- 
cluded. 

Reuben A. Erickson, president, 
Erickson Electric Equipment Co., Chi- 
cago, traced the evolution of switch- 
boards and panel boards in the last 





Newly elected officers of the Cook County Electrical Contractors Association, 
Chicago are: (L to R) vice-president—Leo Witz, Continental Electrical Con- 
struction Co.; secretary—Victor Jensen, Jensen Electrical Co.; treasurer— 
Erwin Kaufmann, Kaufmann Electric Co.; president—George W. Reinke, 
George W. Reinke Electric Company 





Official family of the Electric Motor & Service Association (Central District 
Chapter, NISA), Chicago, include: (L to R) treasurer—A. J. Jefferies, 
Bowers and Clark; secretary—H. W. Reeve, Inland Industrial Electric 
Service Co.; retiring president—P. J. Maher, Excel Electric Service Co.; new 
president—P. M. Sievert, Sievert Electric Co.; vice-president—J. C. Lesseel, 
Central Motor & Repair Company. 








Tickets for Lighting Show | 


DMISSION to the 3rd International Lighting Exposition at 

the Stevens Hotel, Chicago March 29 through April 1 1s by 
ticket only. For yours, send in the following coupon and your 
tickets will be forwarded promptly. There is no charge. 


The Editor 

Electrical Construction and Maintenance 
330 W. 42nd Street 

New York 18, N. Y. 


L ePeeee tickets for the 3rd International Lighting Exposi- 
tion to be held in Chicago March 29 to April 1. 
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... Laster 
to install! 
.. 8aSler 

to install! 











costs less! 


MCM through No. 14. 


installation time: 


® Available in full range of sizes to fit 
any combination of wires from 1000 


e@ All underwriter approved, of course! 


e Engineered for quality and dependabil- 
ity — priced for economy. 


Write today for your copy of catalog 4C 


_ Minutes ! . 


/ 
1 

























FRANKEL INSULATED GUTTERTAP 


Because insulated cover clamps on in a second without screws 
. . . bothersome, costly taping is eliminated. Fastenings of 
connector and cover are accessible . . . always on the side 


facing the electrician. 


Because it's so compact! . . . small enough to solve the tough 
installation problem of tight working space. It's easier, too, 


because tap can be taken either from right or left of main cable. 


On larger sizes, guttertaps show a saving of up to 33//;% 


over split-bolt connectors. 








It's easier and faster when you 
use Frankel Solderless Connectors 


Sold Through Leading Wholesalers Exclusively 














42 YEARS OF KNOW-HOW 





FRANKEL CONNECTOR CO. 


27 Vestry St., New York 13, N. Y. 






IN SOLDERLESS CONNECTORS 


















New chairman of the Illinois Chapter, 
I.A.E.I., Anton Pertle, Chicago electri- 
cal inspector, receives congratulations 
and gavel from retiring chairman F., K. 
Hanlin (Underwriters Laboratories) at 
recent annual meeting in Chicago. 





40 years; started a lively floor discus- 
sion on short circuit current ratings. 

The flexibility and safety features 
of the low-voltage (24-volt) remote 
control system (class 2 signal circuit) 
for residential wiring were outlined 
in a lecture-demonstration by H. H. 
Watson, commercial engineer, con- 
struction materials department, Gen- 
eral Electric Company, Bridgeport, 
Conn. 

The history and development of fuse 
protection was presented in an illus- 
trated talk by Paul E. Heffelfinger of 
Wauwatosa, Wis., special representa- 
tive of the Chase-Shawmut Company. 
Mr. Heffelfinger clinched his talk with 
an effective demonstration of the con- 
struction, operation and protective fea- 
tures of the Trion fuse. 

With the aid of charts, a sound- 
slide film and equipment samples, M. 
F. Coyle and E. Pote, service depart- 
ment, Commonwealth Edison Com- 
pany, Chicago, gave the inspectors an 
insight into the tremendous field for 
industrial electronic applications. 

At present, a substantial supply of 
ordinary building wire is in manufac- 
turers and wholesalers stocks, accord- 
ing to A. J. McGivern, manager, Chi- 
cago Electrical Wholesalers Associa- 
tion. Look for a tight conduit, copper 
and sheet steel product situation in the 
spring, he cautioned. 

O. K. Coleman, engineering con- 
sultant, Lafayette, Ind., led a code dis- 
cussion with emphasis on grounding 
techniques. Tie all grounds together 
was Coleman’s advice. 

We don’t believe what we know, L. 
Allan Sharp., commercial engineer, 
National Electrical Products Co., Pitts- 
burgh, told the group in an inspira- 
tional address. We in the electrical 
industry face a tremendous challenge 
but lack the teamwork to accomplish 
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Big, special advertising program tells everyone that G-E 
slimline fluorescent lamps are on the way in quantity! 
Now’s the time to get readyto cash in on General Electric’s 
development of the slimline lamp, world’s most advanced 
source of light! The market for new slimline lighting is 
tremendous. And General Electric is going after it with a 
big, special, coast-to-coast advertising campaign. 


We’re pre-selling your prospects with advertisements in 
Post, Time, Newsweek and Business Week. Plus hard- 
hitting ads aimed straight at the store, office building, 
institution and school fields. 


Now—with this great new market opening up—is the 
ideal time to call on your “new lighting” prospects with 
the slimline sales story. For help and information, call 
your nearby General Electric Lamp office today! 








YOU'VE COT THE 
GREATEST SALES story | 
IN LIGHTING History! | ,suMtit, 











LAMPS 
*& Modern stream 
i \- * Simplified 

* lined appearance te arto 

Instant start—no * Easier, lower ¢ 

Starters needed maintenance sie 
: High efficiency * Long life 

Three brightness * Hi 

h lity— 
levels athena Gia 


lamp research 


G-E LAMPS 
GENERAL @@) ELECTRIC 
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Rear of switchgear cubicle showing 2,300 volt line-connectors insulated in 
5,000 volt classification with “Scotch” Electrical Tape No. 22—anticipating 
a future increase to over 4,000 volts. 


Two Powerhouse Ta 
Sor Powerhouse Sustallations 








QUICK FACTS 


about “SCOTCH” Electrical Tapes 
No. 33 and No. 22 


° Tough, impervious plastic 
backing. 

Stretchy, to conform to odd 
shapes. 

® High Dielectric Strength. 
Thin Caliper (.007”),takesup 
minimum room in junction 
boxes, etc. 

No. 33—For jobs where extra 
width is not a factor. Avail- 
able in standard 34 inch 
width. 

No. 22—For heavy installa- 
tions needing maximum cov- 
erage. Available in up to 4 
inch widths. 


Lod 








“SCOTCH” Electrical Tapes No. 33 
and No. 22—Plastic Backed—are 
tough, stretchy, impervious, and re- 
markable for high dielectric strength, 
with thin caliper. In a relatively short 
time they have stepped into the key 
spot for heavy insulation work on power- 
house equipment. 


No. 22 is intended for very heavy 
installations and maximum coverage 
on bus bars, etc. No. 33 is used wherever 
the extra width of No. 22 is not a 
factor. “SCOTCH” Electrical Tapes 
with plastic backing are easier to apply 
than other insulating material, and the 
completed job is highly efficient, ship- 
shape and mighty good looking. 

If you are not familiar with these 
remarkable new “SCOTCH” Electrical 
Tapes, a letter to us requesting com- 
plete information and samples will have 
our best attention. 


REC. U.S. PAT. OFF. 


ScOTcH 


| cal Teyses 


No. 33 and No. 22 




















ANOTHER Ee PRODUCT 
MADE IN U.S.A. BY 


MINNESOTA MINING & MFG. CO, SAINT PAUL 6, MINN. 


GENERAL EXPORT: DUREX ABRASIVES CORP., 240 NORTH AVE., NEW ROCHELLE, N. Y. 
IN CANADA: CANADIAN DUREX ABRASIVES LTD., BRANTFORD, ONTARIO 
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Phenomenal growth is the destiny of 
the electrical industry reflect (L to R) 
E. M. Nelson, I. A. Bennett Co., Chi- 
cago; O. K. Coleman, consulting engi- 
neer, Lafayette, Ind.; and L. Allan 
Sharp, commercial engineer, National 
Electrical Products Co., Pittsburgh, at 
recent annual meeting of the Illinois 
Chapter, I1.A.E.I. at Chicago. 





what we should, he intimated. The 
industry is not doing the selling job 
it could, he added, taking the contrac- 
tor and inspector to task for not sell- 
ing more outlets. Sell electrical bene- 
fits first. Then educate instead of 
legislate safety, he urged. 

At the business session, Anton 
Pertle, Chicago inspector, was elected 
chairman of the Illinois Chapter. W. 
M. Schoknicht, electrical inspector, 
Central Electric and Gas Co., Rock- 
ford, IIl., is first vice-chairman; Nor- 
man H. Davis, Jr., Underwriters Lab- 
oratories, Inc., Chicago, second vice- 
chairman. Third vice-chairman is 
Carl E. Evans, field engineer, Grain 
Dealers National Mutual Fire Insur- 
ance Co., Danville, Illinois. W. J. 
Alcock, Underwriters Laboratories, 
Chicago, is secretary-treasurer. 

C. A. Wingfield, Commonwealth 
Edison Company, Chicago, is chair- 
man of the Executive Committee, Chi- 
cago industry representatives on this 
committee are: Contractors—George 
W. Reinke; Manufacturers — Robert 
C. Bennett, Jr., I. A. Bennett Co.; 
Wholesalers—Ray A. Stewart, Gen- 
eral Electric Supply Corp. 


Twin-City Contractors 
Elect 1949 Officers 


Newly elected officers and directors 
of the twin-city electrical contractor 
groups were installed at the annual 
banquet of the Minneapolis Electrical 
Contractors Association and the St. 
Paul Electrical Contractors Associa- 
tion, held January 12 at the Normandy 
Hotel in Minneapolis. The following 
comprise the official family of each 
organization: 
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Whether you make, sell, specify or buy 
fluorescent lighting equipment, The Fleur- 
O-Lier Index System will make your job 
easier. For the Index System provides a 
simple, usable method for rating and classi- 
fying fluorescent fixtures'on the basis of 
their illuminating performance. 


How the specifier benefits... 


The Fleur-O-Lier Index System supplies a 
concise, exact formula for expressing 
desired illuminating characteristics. The 
specifier can dictate desired light distribu- 
tion, degrees of shielding, brightness and 
method of mounting. His specification is 


*To get complete information on 
this easy way to specify and buy 
fixtures, write for free booklet, 
“The Fleur-O-Lier IndexSystem’’. 





simple and precise. It’s easy to w. 
easy for the purchaser to follow. 


How the buyer benefits... 


Fleur-O-Lier fixtures are carefully examined 
by Electrical Testing Laboratories, Inc., and 
assigned a rating under the Index System. 
All the buyer need do is select fixtures that 
meet the specifier’s Index System number. 
Then with the photometric test data and 
the coefficients of utilization provided with 
all Fleur-O-Lier fixtures, he has complete 
information to make an intelligent pur- 
chase of fixtures that meet the specifications 
and perform efficiently. 


This label is attached to every FLEUR-O-LIER luminaire. It certifies 
that a similar fixture has been examined by Electrical Testing Labora- 
tories, Inc., and found to conform to specifications. This label is your 
assurance of excellence in mechanical and electrical construction and 
in performance. It means that Certified Ballasts and Starters are used 
and that the requirements of the National Electrical Code have been met. 








FLEUR-O-LIER 


Manufacturers 


2116 Keith Building « 


Cleveland 15, Ohio 


Fleur-O-Lier is not the name of an individual manufacturer, but of a group of 
fixtures made by leading manufacturers. Participation in the Fleur-O-Lier program 
is open to any manufacturer who complies with Fleur-O-Lier requirements. 


CERTIFIED 
in accordance 
with Test 
Requirements of 
Specifications of 


Fleur-O-Lier Manufacturers 


ELECTRICAL TESTING 
LABORATORIES, INC 
NEW YORK WN Y 
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"FOR EVERY JOB. 


For Safe 
Dependable Operation 
Use 


P- GONG. ' 





















FLEXIBLE For high speed production . . . on con- 


struction jobs . . . in industrial plants 
wherever electrical cords and cables 
are needed for portable tools and 
power equipment, BRONCO 60 can 
be depended upon for long, safer, 
dependable operation. 


Flexible so that it lays flat and does 
not kink or tangle. Wear resistant be- 
cause its Dupont Neoprene Jacket 
makes it resistant to heat, oil, grease, 
chemicals and abrasions. It stands up 
month after month under the toughest 
conditions. Electrical cord and cable 
failures mean cosfly work shutdowns 
... eliminate them by using BRONCO 
60 on every job. 










DURABLE 


See Your Wholesaler today 
and see why BRONCO 60 
is the better wire to buy. 





1001 EAST 62nd STREET °* LOS ANGELES 1, CALIF. 












The Peninsula Electrical League 
covers the Delaware-Maryland-Virginia 
peninsula, commonly known as the 
“Eastern Shore”, and is ably repre- 
sented by J. Russell Hopkins, secretary 
(left), and Ken J. Miller, president. 
Hopkins is lighting consultant with 
Art Craft Electric Supply Co., electrical 
wholesalers, and Miller is president of 
Miller Electric Company, electrical con- 
tractors, both located in Salisbury, 
Maryland. 





Minneapolis ECA — President — 
Louis E. LaMay, Electric Mainte- 
nance Corp.; vice-president—Robert 
Donald Anderson, Parsons Electric 
Co.; secretary—O. H. Batzli, Batzli 
Electric Co.; treasurer—A. W. Stroh- 
meier, Pierson Wilcox Electric Com- 
pany. Members of the Board of Di- 
rectors are: Fred Garling, John 
Kvalsten, W. F. Poole, D. M. Wallin, 
C. S. Williams and Otto Williams. 
A. S. Ingebredsten, L. E. LeMay and 
John Morris were elected as Directors 
to the Midwest Electrical Council. 

St. Paul ECA—President—-Felix 
Johnson, Pioneer Electric Co.; vice- 
president—Ed. Hoffmann, Hoffmann 
Lighting and Electric Construction 
Co.; secretary-treasurer—William A. 
Muska, Tony Muska Electric Com- 
pany. Elected to the Board of Di- 
rectors were: William Collins, Jr.; 
Don Kehne, John Kostka, Paul Schorr, 
Ralph Stapp, and Arthur W. Swanson. 
Representing the St. Paul group as 
Directors to the Midwest Electrical 
Council are Felix Johnson, Lawrence 
Rylander and August E. Hansen. 


“WISA Elects 


Regional Directors 


Recently completed balloting for 
election of Regional Directors of the 
National Industrial Service Associa- 
tion showed the following results in 
areas where terms had expired: Re- 
elected—Fred S. Ferris, Northeastern 
[Electric Co., Boston, Mass. (Region 
1); Robert E. Ward, Electric Motor 
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@ Here are small drum controllers of every size 
and for every purpose . . . reversing and non- 


reversing . . . single and multi-speed . . . for 
single phase, separate winding, reconnected wind- 
ing and other squirrel cage motors . . . with 


radial or tear drop handle, rope, or shipper rod 
lever actuation . . . surface, cavity or switch- 
board mounting. P 

But over and above these features are the con- 
cern for correct design, the integrity of engineer- 
ing purpose and excellence in manufacture that 
have made Cutler-Hammer products the stand- 
ard of performance everywhere. Insist on the 
genuine; it costs no more. CUTLER-HAMMER, 
Inc., 1306 St. Paul Ave., Milwaukee 1, Wisconsin. 
Associate: Canadian Cutler-Hammer, Ltd., 
Toronto, Ont. 


Where These Controllers Can Be Used... On 


Commercial laundry 
equipment 


Woodworking machines 
Small overhead hoists 
Machine tools Electrically operated doors 


Conveyors Other small motor driven 
Tire building machinery processing equipment 








Primary resistor 

type reversing 

drum for use on 
small cranes 





Surface mounted 
Size 1 reversing 
drum 





Two handle drum 
for 4 speed, full 
reversing motor 





Self centering Size 

0 reversing drum 

with tear drop 
handle 


Lathe master | 
switch, shipper 
rod operated 





Four-speed non- 
reversing Size 1 
drum 





Star delta skeleton 

type drum for ma- 

chine cavity 
mounting 





Cavity mounted 
selector switch — 
Size 00 
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speed drum for 
floor scrubber 
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versing drum for 
use on small hoists 
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“BENDS FULL AND ROUND” 


Yes, on your conduit installations you, 
too, will find that the GREENLEE 
“bends full and round, with no flat- 
ness or uneven spots on the elbow or 
curve,” just as reported by Papentuss 
Electric Co., LaCrosse, Wisconsin. 

“And,” continues this company’s 
statement about their GREENLEE 
shown above, “It has been in service 
nearly 11 years. On the very first job 
it repaid its cost and has since paid 
for itself many times over! Its adapt- 
ability to the difterent conduit sizes 
makes bending a simple operation 
and brings about substantial labor 
and money savings.” 








GREENLEE 
HYDRAULIC 
BENDER 


Investigate the GREENLEE today. See 
how you, too, can make big savings 
. .. do the job faster, better. 

The GREENLEE Hydraulic Bender 
is oOne-man-operated. Makes precise, 
neat bends in just a few minutes— 
in pipe up to 414”, rigid and thin-wall 
conduit, tubing, bus-bars. It’s compact, 
portable, easy to set up and operate. 

Get all the facts on this timesaving 
equipment, write for your 
copy ot new tree Bender 
Booklet E-201. Greenlee 
Tool Co., Division of 
Greenlee Bros. & Co., 
1743 Columbia Avenue, 
Rocktord, Illinois. 





GREENLEE 





OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders © Joist Borers ¢ Cable Pullers 


e Radio Chassis Punches * Pipe Pushers 





i ‘ eres 


Merle R. Spring handles the electrical 
estimating chores for Spring Electric 
Co., Canton, Ohio; likes the diversity 
of his dad’s contracting business which 
includes industrial, commercial and 
residential work. 








& Repair Co., Raleigh, N. C. (Region 
4); Selden F. High, Sullivan Electric 
Co., Cincinnati, Ohio (Region 7). 
New directors are F. M. Mielke, 
Mielke Electric Works, Inc., Duluth, 
Minn. (Region 10); and G. E. Jones, 
G. E. Jones Electric Co., Amarillo, 
Texas (Region 13). 


Conradi Heads NISA 
Cincinnati Group 


Edgar B. Conradi, Barkley Electric 
Co., Inc., Cincinnati, was recently 
elected president of the Cincinnati 
Chapter of the National Industrial 
Service Association. Other officers 
(all of Cincinnati) serving with Mr. 
Conradi are: Vice-president—B. G. 
Hendrixson, Glow Electric Co.; secre- 
tary—Selden F. High, Sullivan Elec- 
tric Co.; treasurer—J. B. Matlock, 
Matlock Electric Company. 


EAD Now Has 
Managing Director 


Herbert E. Cook assumed his new 
position as managing director of the 
Electric Association of Detroit on 
January 1st. His appointment by the 
Board of Governors is the first in a 
series of organization changes blue- 
printed by the Association’s Planning 
Committee. Ultimate goal is to expand 
the activities and facilities of the 
group. Another change now in effect 
is the establishment of Association 
headquarters in Room 2514 in the 
Guardian Building, Detroit. 

Following his graduation from 
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Now, when every second counts—now, when every construction 
dollar must produce full value—methods of cutting costs without sacri- 
ficing quality take on new importance. That’s why General Electric PVX® 
nonmetallic sheathed cable has become such a favorite. 


PVX goes in fast—goes in to last. The tough, smooth, moisture- and 
flame-retardant braid covering makes for easy pulling. Its light weight 
makes PVX easy to handle. Its small over-all diameter permits installation 
in tight spots. And PVX strips freely, quickly, leaving a clean conductor 
for fast connection. 

To get the rest of the money- 
saving facts on PVX and many 
other items in the General Electric 
wire and cable line, send for a free 
copy of the 42-page book Building 
Wires, Cables, and Cords for every 
purpose. Address Section W23-318, 
Construction Materials Department, 
General Electric Company, Bridge- 
port 2, Connecticut. 


GENERAL @@ 







PYVX 


NONMETALLIC 
SHEATHED CABLE 








ELECTRIC 
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potion TION MATERIALS 
DISTRIBUTOR 


TOUGH, FLAMENOL® 
portable cords are 
available in types 
suitable for almost 
any portable tool. 
These G-E cords are 
built to take abuse— 
are just the kind of 
tough, daiitie cgrds that hard-working 
tools need. Make sure that Flamenol cords 
are on the equipment you buy—make them 
the rule when you replace cords. 





SUPER PVX nonmetal- 
lic sheathed cable is 
made to order for 
wiring those difficult 
jobs where easy in- 
stallation and long 
service life under the 





worst conditions are important. Its tough, 
thermoplastic sheath and rotproof ther- 
moplastic insulation make it a natural for 
fighting corrosive fumes and moisture in 
barns and other tough-on-wire locations. 
Ask your General Electric distributor 
about Super PVX. 


TODAY'S biggest wir- 
ing news is General 
Electric remote con- 
trol. This revolution- 
ary, new lighting 
control method util- 
izes a lightweight, 
two- or three-con- 
ductor No. 18 Awg 
Flamenol control wire, easy to handle and 
low in cost. Your General Electric dis- 
tributor has up-to-the-minute facts on this 
exciting new system. Stop by and see him 
soon. 


FOR INFORMATION td 
on any part of Gen- “ pe 


eral Electric's line of Bes | 
wires and cables, con- ~ | K if 
tact your General \ A) 
Electric Construction ~¢ FZ y y 
Materials distributor. wef iy. 
He is ready, willing, 

and able to help 


straighten out your supply problems, or 
give you how-to-do-it wiring information. 
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Notice how the stems just hook onto the cross-bar, 
simply but securely. A little thing, perhaps, but it makes fixture-hanging 
an easy one-man job—and you know what savings that means! 


This is a typical example of the many smartly-engineered features — 
big and little—which all help make GUTH precision-planned Lighting 
Equipment so profitable for you. And some great new developments 
are on the way — watch for them! 


P.S. Do you have a copy of our brand new Handy Condensed Pocket 
Catalog 46A-A? It’s yours with the compliments of 


YOUR TEAMMATE IN LIGHTING 








IGHTING 


THE EDWIN F.GUTH COMPANY / ST.LOUIS 3, MISSOURI 
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Post meeting confab on low voltage 
remote control wiring occupies (L to 
R) R. C. Dean, district manager, North 
Central Div., G.E., Chicago; H. H. 
Watson, commercial engineer, con- 
struction materials dept., G.E., Bridge- 
port; D. J. Talbot, chief electrical in- 
spector, Chicago; and B. H. Etsinger, 
engineer, G.E. construction materials 
dept., Chicago. 





Kearny High School in New Jersey, 
Mr. Cook served for 18 months with 
the Royal Flying Corps of Canada and 
the U. S. Navy, then entered Princeton 
University in the Class of 1923. After 
college “Herb”, as he is known to his 
business associates, joined the General 
Electric Co., first at Harrison, N. J., 
and then at San Francisco, California. 

In 1925, he joined the Lighting Sales 
Division of the Detroit Edison Com- 
pany; switched to the Customer Serv- 
ice Division in 1928. An early member 
of the old Detroit Electric Club, Mr. 
Cook continued his activities in the 
present association. He was coordi- 
nator of the committee for all-electric 
home promotion; first a utility repre- 
sentative, then director and later chair- 
man of the Adequate Wiring Commit- 
Tee. 








Overload protection techniques get a 
thorough airing at Chicago conference 
of Illinois Chapter IAEI by (L to R) 
electrical contractor Frank Mishler, 
Woodstock, Illinois; Alfred S. Leon, 


electrical inspection department of 
Boston, Mass.; and C. E. Grover, Buss- 
mann Mfg. Co., sales engineer, Chi- 
cago. 
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Proposed Labor 
Legislation 


It is almost certain that any new 
labor law which Congress substitutes 
for the Taft-Hartley law will restore 
the right of employers and unions to 
sign closed shop contracts. 

There will also be some curb on 
jurisdictional disputes and secondary 
boycotts invoked in aid of a jurisdic- 
tional dispute. 

These are the two points of major 
interest to electrical contractors in the 
consideration of new labor legislation 
now before the 81st Congress. 

Identical bills containing the pro- 
posals of President Truman were in- 
troduced in the Senate and House by 
the chairmen of the labor committees. 
The Truman bill would repeal the 
Taft-Hartley law and restore the 
Wagner Act with some “improve- 
ments.” These include (1) making un- 
fair labor practices of jurisdictional 
disputes and secondary boycotts in 
connection with them, (2) requiring a 
30-day notice to the government of any 
proposed contract changes or termina- 
tions, and (3) establishing a 30-day 





cooling-off period for national emer- | 


gency disputes. 

Jurisdictional disputes would be de- 
cided by the National Labor Relations 
Board or an arbitrator appointed by it. 
It would also be an unfair labor prac- 
tice for an employer to refuse to assign 
work in accordance with a decision of 
the Board or the arbitrator. 

There is no restraint in the bill 
against jurisdictional strikes or boy- 
cotts while a decision is being con- 
sidered. This provision may be stiff- 
ened to permit NLRB to make a 
“summary finding,” pending a final 
decision, which would be enforceable 
in the courts. In that event a stoppage 
could become contempt of court. There 





‘You Get G 
Exclusive Advantages with 


a Blackhawk Pipe Bender 


id WORKS IN ANY POSITION 

A Blackhawk Porto-Power Pipe 
Bender is completely versatile. It works 
in any position — vertical — horizontal 
—or at any angle. The remote control 
Porto-Power pump makes this extra 
utility possible. 


2 ,DO OTHER WORK 

The Blackhawk Porto-Power hy- 
draulic unit detaches to work with nv- 
merous other Porto-Power attachments 
to handle dozens of lifting, pulling, 
pushing, clamping, pressing, bending 
and spreading operations. 





7 TAKE IT RIGHT TO THE JOB 
A Blackhawk pipe bender's light 
weight and.all-directional operation lets | 
you bend pipe right at the installation 
instead ‘of lugging pipe to the bender. 
Saves time — work — steps — makes it 
easier to fit bends to obstructions. 





ZG, ELECTRIC OPERATION IF DESIRED 
P-182 electric pump permits finger- 
tip control pipe bending — speeds work 
—leaves hands free for measuring. Ideal 
for continuous bending of elbows, etc. 
P-182 also can convert any other hy- 
draulic equipment to power operation. 














$36 Pipe Bender with 
20-ton hydraulic unit 
handles rigid conduit 
and pipe from 114 to 
4"' in diameter. 


$30A Pipe Bender with 
10-ton hydraulic unit 
handles rigid conduit 
and pipe in 1, 1%, 
114 and 2" diameters. 





Your Blackhawk Industrial Supply Distributor will give you full information on cost- 
cutting Blackhawk Porto-Power Pipe Benders. 


A Product of BLACKHAWK MFG. CO., Dept. P-2039, Milwaukee 1, Wis. 


BLACKHAWK 


HANDJACKS @ WHEELED JACKS @ WRENCHES @ PORTO-POWER @ RECK-RACK 





Father and son combination operate 
the Consolidated Electric Co., St. Paul, 
Minn., electrical repair and construc- 
tion firm. Here engineer John A. Gar- 
deen (left) checks equipment specifi- 
cations with his dad Carl J. Gardeen, 
président of the company. 
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Woven Glass Tapes 


protect against EXCESSIVE MOISTURE 
DIRT, DUST, CORROSIVES, HIGH et 
TEMPERATURES, OVERLOADING Edward Gudum, vice-president 0/ 





Harlan Electric Co., Detroit, is a keen 
Save up to % of materials cost on rewind jobs . . . make student of modern installation tech- 
motors last six times longer between rewinds. Imcor niques; supervises the engineering, 


estimating and construction activities 


of the firm. 


Glass Tapes are immediately available from stock. 
Write for samples and prices. 








are reports that the building trades 
unions would like some such “club be- 


5 U L f TI | Ng hind the door”. 
What the affect of new legislation 


VOMiti aS Wel 01) 1 Saelol Etel i Galore Offices and Distributors will be on the year-old National Joint 
 _ ae in principal cities Board for Settlement of Jurisdictional 
Disputes is difficult to foresee before 
the actual provisions of the new law 
are known. For the time being, the 
AFL building trades department and 
the contractors have decided to con- 
tinue the board with some procedural 
changes now under consideration. 
Even in restoring the closed shop, 
this Congress may not go all the way 
back to the Wagner Act freedom. 
There is considerable sentiment among 
the legislators for eliminating some of 
the abuses of the closed shop, such as 
restrictions on union membership and 







Chicago 6. Illinois: 











nest arbitrary expulsions for what some 
352000" gets persons may consider unjustifiable 
Y 608 _ , reasons. 
Testimony favoring removal of the 
THE MAGNO-TRONIC Rt ciel aksp bes sok crtne 
EW S the Truman bill was given the Senate 
FLUORESC T TARTER Labor Committee by Paul M. Geary, 
Fully, tic thermal relay with unusually long life that i i i a- 
PROTECTS elimrnates blinking lights and ‘protects all auxiliary equipment. oat ae wn ¥ ooncon of N 
SIMPLIFIES Replacement of worn-out lamp automatically restores closed — ce iow ORT aCIOrs scocre- 
circuit—replacement of starter unnecessary. No button to push. tion, and Richard tS Gray, president 
; M -Tronic starters provide exact timing in the lamp elec- ildi 
REDUCES COSTS on - so ee rece preventing excessive loss of aadnice of the AFL building trades. - 
peaterieg, Shaan caesing = —— in the useful - = Geary made these major points: 

° estaDlis uality Of this starter saves considerabie ° ° . 
es in maintenance an man hours required to repair and/or —The electrical contracting in- 
replace an inoperative lighting unit. dustry has gotten along well with the 

VERSATILE Sa z tcmperatures an extended voltage range under IBEW. Where the machinery of the 
The (SP-15-20) § sth oh 5) tenons ® me veg YEAR. Council on Industrial Relations, or- 
e -12- or use with either or watt lamps : a 
The (SP-30-40) for use with either 30 or 40 watt lamps nit < 29 ears ago, has be edhe 
The (SP 100) for uce with 100 wott lamos voked there has not been a strike. 





—Legislation outlawing the closed 
Ask for descriptive literature shop impairs the employer’s right of 


INDUSTRIAL ELECTRONICS CORP. genes 


—Employment in the industry is in- 

termittent. The contractor must have 

MAIN PLANT Newark 2, N. J. access to some dependable source of 
labor supply where he can, on short 
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notice, draw as many skilled mechanics 
as a job may require, with the under- 
standing that they may be laid off 
without notice. 

—Application of the Taft-Hartley 
closed shop ban may destroy the in- 
dustry’s Apprenticeship and Training 
Systern under which 20,000 young 
men are in training in 400 areas. In- 
experienced workers would try to 
forego apprenticeship and obtain jobs 
as skilled mechanics. Knowledge of 
the skill of the men he will hire is 
necessary to a contractor in estimating 
a job. 





4 
i 
4 
a 
' 
} 
3 
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Survey on 
Safety 


Electrical construction contractors 
will get an idea of how hazardous 
occupations in this industry are in 
comparison with others from a detailed 
survey of injuries in the construction 
industry being conducted by the Bu- 
reau of Labor Statistics. 

Once the most hazardous occupa- 


tions are determined, BLS will try to FOR NEW THEATRES 
find out how the injuries occur and 
FOR OLD THEATRES 


suggest ways of avoiding them. 
Push the button at your fingertips — and the POWERSTAT 


, 











Some 53,000 questionnaires have 
just been distributed by BLS to gen- 


eral contractors as well as those in the Dimmer !owers or raises houselights smoothly, silently and 
specialty groups, including electrical. efficiently. Dimming, brightening or blending house or 
This detailed survey, covering 1948, . : ° : . 

is one of several conducted every year stage lights to create desired audience moods is easy with 
by BLS in particular industries. It this modern light dimming equipment. From any one or 
will take the place this year of a more a number of remotely-located stations throughout your 
i gg Mer sear lage “co theatre, you have instant, effortless control of the intensity 
chatge of special: injury: Mulies, ‘is of your lighting. The manager, at a convenient location; 

the head usher, from his station; or the projectionist, from 


handling it. . ‘ 
his booth, can dim the house and proscenium lights by 


pushbutton action. There is none of the shock attending 
the usual “ON-OFF” switching. Quietly, unobtrusively, 
houselights lower to signal the start of the screen perform- 
ance. Just as effectively, after the picture, houselights 
brighten to enable patrons to leave the theatre quickly, 
safely and comfortably. 

Building a new theatre? Renovating your present opera- 
tion? There’s a POWERSTAT Dimmer to meet every ap- 
plication. These modern light dimmers handle incandescent 
and cold-cathode installations with equal effectiveness — 
provide trouble-free service. 

We'll be glad to send you complete information on how 
POWERSTATS can be used in your plans for theatre light- 
ing — write us today. . 

WRITE 6039 DEMERS AVENUE, BRISTOL, CONNECTICUT 


Ene mine MF, Ce) rue SUPERIOR ELECTRIC co, -SE- 
Co 











visor, service department, Common- 
alth Edison Co., Chi » li. | 
nats electrical secieainens- cob: tude BRISTOL, CONNECTICUT 


into industrial electronics applications | 
at recent Chicago conference. POWERSTAT VARIABLE TRANSFORMERS » VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE REGULATORS 
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1¢ 

SAVE $7:20 ON EVERY HOUSE, oe 
tim 

MR. CONTRACTOR! pe 

we 

with the bot 

# | 

abc 

PAIGE 52 not 
CONNECTOR " 
For Non-Metallic pai 
Sheathed Cable the 

@ EASY TO INSTALL os 
@ TAKES ONLY 7 SECONDS 7 
@ NO SPECIAL TOOLS NEEDED adc 
# Holds Cable In Ploce Without wh 
tec 


Screws Or Lock Nuts... For 
Strain Relief, Too. 

Figure it out for yourself, Mr. 
Electrical Contractor. In wiring 
the overage 5-room house to- 


day, you will use 80 connectors. 
By using the new PAIGE #52 
CONNECTOR, you save $7.20 





For a lot of jobs, that saving 
really adds up. And it’s one 
more spot where you can cut 
costs and labor time, something 
to consider in the ever-tighten- 
ing construction field. Approved 








J. H. Witte, superintendent, combus- 
tion equipment, Underwriters Labora- 
tories, Inc., Chicago, explains safety 
control wiring for oil and gas burners 
to Illinois electrical inspectors at Chi- 
cago meeting. 








tim 


in labor and materials! by Underwriters’ Laboratories. . ‘ In 

Information requested in the ques- 

Ask your local jobber or write tionnaire includes : 

: k 
1 N. LaSalle St., Dept. A Chicago 2, Ul. Average number of employees and iat 
. employee-hours worked. the 
ELECTRICAL MANUFACTURING CORP meeps one ad pos 
s cases of permanent disabilities, perma- acs 
nent partial disabilities and temporary 29 
total disabilities. Information is also fees 
asked as to the duration of the sy 
temporary total disabilities. the 
ing 
Ele 
San Francisco Assn. 4 
. tror 
Elect Officers nin 
et) 
W. B. Baker has been re-elected Cal 

president of the San Francisco Elec- 























box « or prastes ring. Only tool 
is a scre e 





wires fo receptacie. 2. Screw hanger to —> box — 
Fits standard 4” or 3%” outiel . only two screws needed. No 
tering, no punching, no drilling. 


3. Hang the fixture and just plug 
it in. Thet's all! nding — 
regular 2-wire cord and phapal may 
be used. 


cen- 


HYDEE HANGERS* REDUCE INSTALLATION TIME 











trical Contractors Association. Roy 
Crooks, of the Charles A. Langlais 
Co., is vice-president; Edward W. 
Scott, secretary, and E. F. Dowd, of 
Dowd-Seid Co., treasurer. 

Directors for the year are Victor 
Lamoge, L. Roy Moser, H. C. Reid, 
W. T. Kennedy, F. W. Schultz of 
Atlas Electric and Engineering, P. J. 
Furlong of Century Electric Co., and 
Ken M. Ryals of Stone-Ryals Electric 
and Manufacturing Co. 

Baker is also president of the Sheet 
Metal Contractors Association of San 
Francisco. 


Complete with receptacle, two 5-foot chains, List price, 
“$" hooks and clips. Nothing else to buy. $1.65 each ‘ee. , 
IT'S EASY TO SEE WHEN IT's ditt Overtime on 





Overtime 





42) 
DAY- BRITE ES . - 
lighting | fl Ree Special protection for the construc- (le) 


tion industry against compulsory “over- a 
time on overtime” under the wage-hour nici 
law is contained in a bill approved by meee 


the House Labor Committee. 






Day- Brite Lighting, Inc., 5402 Bulwer Avenue, 
St. Louis 7, Missouri. Nationally distributed only 
through leading electrical wholesalers, 

In Canada: address all inquiries to Amalga- 
moted Electric Corp., Ltd., Toronto 6, Ontario. 








162 ELECTRICAL CONSTRUCTION AND MAINTENANCE . .. MARCH, 1949 








The bill, limited to the construction 
and longshore industries, would ap- 
prove as legitimate overtime pay any 
time and a half wages paid under a 
union contract for work on holidays, 
week-ends, outside the regular daytime 
hours, after eight hours a day, etc. 

This means that the extra pay, 
above the regular hourly rate, does 
not have to be included in figuring the 
“regular rate” on which time and a 
half after 40 hours a week must be 
paid under the wage-hour law. Also, 
the hours for which time and a half is 
paid may, be credited toward any over- 
time pay due under the law. 

The prospect is that Congress will 
adopt either this or some other bill 
which will give the same general pro- 
tection against “overtime on over- 


time.” 





Lighting Exposition 
Opens March 29 
In Chicago 


Replete with many new features 
not found at previous Expositions, 
the Third International Lighting Ex- 
position and Conference will be 
ready to open its doors on March 
29 for a four-day session continuing 
through April Ist, at the Stevens Hotel 


the Industrial and Commercial Light- 


Electrical Manufacturers Association. 

For the first time at any Interna- 
tional Lighting Exposition, the win- 
ning entries in the Merit Award Com- 
petition will be displayed in Art 
Gallery Style around the walls of the 








Electrical inspectors Harry Madson 
(left), Winnetka, Ill.; and Charles P. 
Dahncke, Wilmette, Ill., discuss inspec- 
tion problems in their respective mu- 
nicipalities at Illinois Chapter, 1.A.E.1. 
meeting in Chicago. 





in Chicago, under the sponsorship of | 


ing Equipment Section of the National | 




















Rotary drill them closer together—without chipping—with Carboloy 
Masonry Drills! And get the other advantages these remarkable rotary 


drills offer you: 


Two styles (fluted or round) for deep or shallow holes 
Wide range of sizes 

Drill four times faster 

Carboloy Cemented Carbide tips drill any masonry 
Drills stay sharp up to 50 times longer 

Fit any standard press, rotary drill, or hand brace 
Drill clean, accurate holes quietly 


Available singly or in these handy 
kits of six assorted drill sizes 


No wonder these rotary drills work so fast, 
stand up so long. The tips are made of 
Garboloy Cemented Carbide—the hardest 
metal made by man! 

Send the coupon for more information about 
these time-and-money-saving drills, and about 
the three handy kit assortments. 


CARBOLOY. 


CEMENTED CARB 


sl cies Bl DRILLS 














in “I 
| CARBOLOY CO., INC., 11175 E. 8 Mile Street | 
Detroit 32, Michigan 
| Gentlemen: | 
| Please send me Folder SA 236, describing Carboloy Masonry Drills and their I 
advantages to me. | 
| NAME Pia Re ah ln oS ca aie 
| | 
| | 
| lt EE ee an A ae Sivsts Riedie tociagel ee eee ee ee ee | 
| I 
| <<  — Paes 2) la | | 
Si. 
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BROTHER, (1L TAKE ADALET INSULATING 
BUSHINGS EVERY TIME-AND HERES WHY. 












Under-cut shoulders. 
Many times stronger. 
1 Takes less wire room. 






f 
ai 


ayn 








Eliminate 
grounds 
and shorts. 







Truncated threads. 
NEMA standards. 
Perfect mating. 








Y 
Y 


lik 7 
Y 





VT 


by ; 
Yy fh Wt 
ayy) 


Sali is the original Insulating Bushing 
| | > 
PROVEN: proven by many years of hard service. 


Adalet Molded Insulating Bushings. 
? 
NEW! Priced low. A great big dollar’s worth. 
Get samples of both types. Write to 


FREE! ADALET, 14300 Lorain Avenue, Cleve- 
land 11, Ohio. 








NG); ° We Set” 


Fixture Hangers 
FOR 


INSTANT ALIGNMENT 


At last you can get a Fixture Hanger that turns to any angle after being 
screwed to an outlet box. Although base and receptacle remain stationary, 
hanger arms may be turned to align with any preconceived lighting plan. 
Exclusive Friction Ring firmly holds fixture in selected position. Hanger 
screws on to 34" or 4" outlet boxes, no other fastening necessary. Fur- 
nished complete with receptacle, two 5‘ chains, hooks and cord clips. Also 
available with bushed hole only, or with 3 wire solid ground receptacle. 
All Friction-Set Hangers are approved by the Underwriters’ Laboratories. 
K100 shown above, List Price $1.10 « y Write for Bulletins K25, K26 and K27 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue, Chicago 51, lilinois 
11 Park Place, New York 7, New York 





~ 





Gordon Tucker, new manager of the 
Midwest Electrical Council, Inc., Min- 
neapolis, is directing his managerial 
talents to expansion of the Council’s 
service philosophy. Membership now 
includes contractor groups from Min. 
nesota, North and South Dakota, with 
numerous individual members from 
surrounding states. 





Exposition Hall of the Stevens Hotel. 
All of the Merit Award Entries in this 
year’s Competition are displayed on 
mounting boards so that visitors to the 
Exposition can study and examine 
photographs, blueprints and other de- 
tails easily, at their convenience. The 
Gold Seal and Merit Award Winning 
Case Studies in this Competition, 
numbering over 100, represent the 
finest techniques and latest procedures 
in planned lighting as used in recent 
installations by leading Architects, 
Consulting Engineers, Utility Light- 
ing and Power Men, Electrical Con- 
tractors and Wholesalers and Users of 
Industrial and Commercial Lighting. 
They were selected for top honors by 
the judges from a field of nearly 300 
Lighting Case Studies submitted. 

Nearly 100 Exhibitors are completing 
preparation of their booths which will 
display and demonstrate all the newest 
developments in industrial and com- 
mercial lighting equipment. Among 
these are the new luminous louvered 
ceiling and troffer lighting; New 
ideas in fluorescent lamps and the 
sockets and fixtures for installing 
them, as well as new lighting devices 
and equipment, in many cases never 
exhibited anywhere before. 

The exposition hours, Tuesday 
March 29 through Friday, April 1st, 
will be from 12 Noon to 6 p.m. and 
in addition, for those who wish to see 
the exhibits at night, the exhibition 
hall will be open Thursday evening, 
March 31, from 12 Noon to 9 p.m. 

“The Conference Program includes 
as speakers, some of the top officials 
of organizations and companies in 
lighting and allied fields . . . such men 
as L. E. Taylor, President, IES; 
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B. W. Clark, President of NEMA and 
Vice President of Westinghouse Elec- 
tric Corporation; D. M. Salsbury, 
Vice President, National Electrical 
Wholesalers Association and Presi- 
dent of Westinghouse Electrical 
Supply Company; Eric Johnston, 
President, Motion Picture Association 
of America, Inc.; Robert W. McChes- 
ney, President, National Electrical 
Contractors Association and of Harry 
Alexander, Inc. and Ward F. David- 
son, Research Engineer, Consolidated 
Edison Company. 

At the Tuesday morning session the 
winners in the Merit Award Competi- 
tion will be announced. R. D. Bradley, 
Chairman of the Merit Award Com- 
petition Committee will present the 
Gold Seal and Merit Awards to the 
individuals responsible for the win- 
ning Lighting Case Study Entries. 

A high spot of the Conference Ses- 
sions will be Lecture-Demonstrations ; 
Wednesday morning, “What the 
Lighting of the Future Will Mean to 
You” conducted by Alston Rodgers, 
Senior Lighting Engineer, General 
Electric Company, Nela Park; Thurs- 
day morning, “Glass Comes of Age” 
by Harold G. Vogt, Corning Glass 
Works; and Friday morning, “Plas- 
tics, The New Look in Lighting” by 
F, W. Tetzlaff, Plastics Department, 
Rohm & Haas Company. 


Lynett Heads New York 
State Inspection 


The New York Board of Fire Un- 
derwriters, who for the past 70 years 
has conducted an electrical inspection 
service throughout the Greater City of 
New York, also throughout the Coun- 





Active in IAEI Chapter functions are 
(L to R) H. Kantorwitz, St. Louis, 
Mo., secretary of the St. Louis Chapter 
and S. R. Todd, Chicago, chairman of 
the meetings and program committee 
of the Illinois Chapter. 


Finest grade flat steel wire, expertly tem- 
ered. Ten sizes, for lightest work up to 
eaviest power wiring. 100, 150 and 200 
foot colls. 





FULLMAN 


trobe 


PRODUCTS 





MINIMUM OF PARTS— 
MAXIMUM OF SERVICE! 


“Latrobe” Floor Boxes and Wiring Specialties are designed 
to do their jobs in the simplest, most straightforward manner 
possible. 


Their neat, compact construction makes them easy to install 
and doubly assures smooth, dependable service over the years. 





No. 252-R “‘Latrobe”’ 
Two Gang Box 


No. 110 “Latrobe” 
Watertight Box 


A sturdy, non-adjustable Floor Box 

that is a dependable performer. Can 

be speedily installed and is watertight. 

= 208 Receptacle. Cover Plate 3'2” 
am. 


This adjustable Two Gang Floor Box has 
No. 208 Receptacle in one section. It is 
efficient and economical. One Cover Plate 
has 4” Flush Brass Plug; the other, 2” 
Flush Brass Plug. 





No. 284 Nozzle with 
No. 200 Cover Plate 





No. 150 Box 
No. 207 Nozzle 


A compactly built box for Installation This Duplex Receptacle Nozzle is one of the 
in concrete or wood finished concrete many well designed Nozzles for use with ‘‘Lat- 
floors. Adjustable and watertight. 41” robe’? Watertight Floor Outlets. The No. 284 


Cover Plate No. 242 and large Adjust- is furnished with 2” or 34” Brass Pipe Exten- 


ing Ring No. 215. sion. 


BX Cable Staples 


These high quality ‘‘Bull Dog’’ staples are 
favorites from coast to coast. Packed by carton, 
keg and barrel. 2500, 6000, and 30,000. 





Sold Only Through 
Wholesalers 











FULLMAN MANUFACTURING CO. 


LATROBE . . . PENNSYLVANIA 
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See 


standardized 






a 
deep meter socket 


P 
fk 


FEWER ITEMS TO STOCK! 
EASIER INSTALLATION! 


LOW PRICE PLUS 


1. Additional wiring space for 
more liberally rated conductors 


2. Increased current-carrying ca- 
pacity 


% 
Mi peace 


3. Bonderized plus baked-on alu- 


minum paint for increased cor- @ This new four-terminal standardized socket, Type R-1, 


covers with one catalog item the widest practicable range 
rosion resistance and longer o£ applications and ratings for single-phase metering. It 
life reduces the number of items to be stocked, increases inter- 
changeability, and provides for future growth. 
4. Base is die-cast for strength Detailed specifications and installation suggestions are 
and permanency of dimensions = qyailable from your nearest G-E representative. Consult 
. him today, or write for Bulletin GEA-5147. Apparatus Dept., 
5. One-piece snap-action stain- General Electric Company, Schenectady 5, N. Y. 
less-steel ring. No tools re- 
quired for installing this quick- 


hitch ring. 


GENERAL (36) ELECTRIC 














AUDIBLE SIGNALS 


BELLS ¢ CHIMES ¢ HORNS 


Single stroke Bells for multiple or 
series circuits. Vibrating Bells for 
operation in multiple only. 4” to 20” 


x sizes, indoor and outdoor. af 


Special tone Signals: musical and 
soft tone Bells, Chimes, Cow Gongs, 
Horns and Whistles. 


Also contactless vibrating and ex- 
plosion-proof Bells. 


WRITE FOR 
32-PAGE 
CATALOG 





RELAYS * SIGNALS ¢* CODE CALL AND FIRE ALARM SYSTEMS 


A 


and MANUFACTURING COMPANY 


154 WEST 14th ST. . NEW YORK 11, N. Y. 











Pre-session huddle on wiring codes is 
held by Lloyd Turnbull (left), Central 
Illinois Light and Power Co., Peoria; 
and Arthur Rieck, chief electrical in- 
spector of Des Plaines at Illinois Elec- 
trical inspectors conference in Chicago. 





ties of Nassau, Suffolk, Westchester, 
Putnam and Rockland, has extended its 
service to cover the entire State of 
New York. They are assuming the 
electrical inspection activities through- 
out the upper State of New York, 
which have been carried on by the 
New York State Fire Insurance Rat- 
ing Organization. 

James D. Lynett, superintendent of 
the Bureau of Electricity throughout 
the State, will have general executive 
jurisdiction of all offices and depart- 
ments and the chief inspectors will 
work closely under his supervision and 
direction. 

The Bureau of Electricity of the 
New York Board of Fire Under- 
writers will continue to operate the 
offices heretofore maintained by the 
rating organization at Albany, Buf- 
falo, Rochester and Syracuse. The 
business offices of the Bureau of Elec- 
tricity of the Board will continue to be 
located with the New York State Fire 
Insurance Rating Organization but 
under the jurisdiction of the New 
York Board. 


Book Reviews. 
Lighting Fundamentals 


Combining clear discussion, lucid 
drawings, descriptive photographs, 
concise tables and the functional use of 
color, a new ring-bound handbook, 
‘Fundamentals of Light and Lighting”, 
has been published by the Engineering 
Division, Lamp Department of the 
,General Electric Company. Edited by 
{Walter Sturrock and K. A. Staley, the 
handbook reviews basic theories of 
lighting; explains fundamentals of 
photometry, candlepower distribution 
and brightness; discusses photometric 
laboratory and field measurements and 


166 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1949 











Sad 





essential measuring equipment ; defines 
light control in terms of reflection, 
transmission, refraction, diffusion, ab- 
sorption and polarization; analyses the 
relationship between light and color; 
specifies quality and quantity of ap- 
proved illumination, and thoroughly 
treats the step-by-step methods for 
designing typical lighting systems. 
Large-scale nomographs for easily ob- 
taining essential lighting calculations 
are included for practical use, and a 
comprehensive glossary of definitions 
includes terms related to photometric 
quantities, materials and accessories, 
illuminating glasses, characteristics of 
illumination, photometric standards 
and tests, and illuminants. As a prac- 
tical working guide in designing a 
lighting system, specific examples are 
used to show the use of charts, dia- 
grams and work sheets which are in- 
cluded in the handbook. Measuring 
84-by-11-inches, the handbook is priced 
at $1.00 and includes 88 pages. 


Industrial Electronics 


A complete coverage of basic theory 
related to electron tubes, associated 
circuits and control component devices 
used in the industrial and commercial 


electronic operation is found in “In-, 


dustrial Electronics and Control” writ- 
ten by Royce G. Kloeffler, Professor 
and Head of the Electrical Engineering 
Department at Kansas State College. 
The book, in a direct, simple, easily 
understood style, offers a basic intro- 
duction to the electronic field and re- 
lated industrial applications; a thor- 
ough treatment of thyratrons and 
gaseous tubes; a presentation of basic 
components, and circuits or tools of 








Twin-City rivalries are forgotten at the 
annual joint meeting of the St. Paul 
and Minneapolis Electrical Contractors 
Associations. Presidents of the two or- 
ganizations, Felix Johnson of St. Paul 
(left) and Louis LeMay of Minne- 
apolis are staunch supporters of con- 
structive competition. 
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FASTER * EASIER « LOW-COST INSTALLATIONS 
1% inch 











THINWALL BENDER With toe release hook which 
returns automatically to the starting position by 
simply touching che release arm with the toe after 
conduit is formed. The only bender which can be 
released from conduit with very little effort. 
Cat. No. 226. 








NOW IN STOCK 


LEW 


Elvctric Fittings 


®@ Contractors’ Headquarters ... everything for the 
contractor to insure good installations. Wise selec- 
tion of materials is perhaps the most important step 
in making installations that pay. We say then, make ba ta SIZE 
LEW your headquarters—use LEW FITTINGS on 224 hn 

every job and secure for yourself a good share of 1223 I 

business in this progressive industry. We invite in- 
quiries. Write for literature. 





Thinwall single duty 
benders with automatic 
toe release hooks. 











Double Duty ¥2", 34”, and EMT. Forming Tools 


PAT. No. 2,233,292 


PAT. No. 2-381,064 
Only forming tool with the release hook. 


oe is VY" or 34" double duty 
Me. 224.4... 3%4"" or 1" double duty 
SHORT RADIUS 1/2" 
THINWALL BENDER 
Cat. No. 225 





SPIRAL FISH CABLE—pot. No. 1,858,997 


360° rigidity control. For: use in ovalcondu, 
Greenfield, or any metallic tubing in 25-, 50-, 
and 100-foot lengths. 


FLOOR OUTLET BOXES 





Rigid Conduit Bender with Bull Dog Grip 


No. 2100 will form 
yY4" to 4" 


No. 2101 will form 
4" to Wy" 








Made for the toughest kind 
of work. 
Excels all other 


ADJUSTABLE 
and tapped in side an ies. Four 4" or 
two 44” holes drilled and %" holes drilled Benders by test. 


NON-ADJUSTABLE 
Three 14” holes drilled 


topped in bottom. and tapped in sides. 
UNDERWRITERS APPROVED 


how Electric 


627 West Lake Street, 


Fittings Ci 


Chicago 6, Illinois - State 7114-7115 
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WE’VE SCOOPED THEM AGAIN! 
the new 


Cicbiust Spot 


THE FINEST 
ADJUSTABLE SPOTLIGHT 


























at the Lowest price on the market today! 
anos HERE’S WHY YOU BUY MORE FOR YOUR 
: rromverrcxr MONEY WHEN YOU ORDER ADJUST-O-SPOT: 
| & pasne ANS. | S?aere 
| ie oT / | woezwra © Brushed Satin Chrome finish (available in 
i“ colors). 
if Rotates 360° in any direction—tilts to 27° 
he on vertical. 
eee: Completely wired and with plaster frame. 
Met Exclusive self-locking device. 
cancenTeNC Small and compact. 
COLOR PER AE- Simple to install—saves time. 
pretty Sted Can be used with either R40 or PAR38 lamps. 
00 pray OE OSED 2 Louver and heat resisting glass color filter 
—- available. 
@ Wired and labeled by IBEW-AFL. 
Sold Only Through @ Underwriters Laboratories Approved. 


ELECTRICAL WHOLESALERS Write for complete details and prices. 














LITECRAFT MANUFACTURING CO. 


136 Rome St. Hewark S&S, A.J. MA-rket 2 6063 


Ligh lin g / produ a ©) 


of Distinctive 
8336 WEST THIRD STREET, LOS ANGELES 36, CALIFORNIA 


4 
Creators 


a® 





Made in standard depths 
and combinations for use 
with heavy or thin wall con- 
duit, armored cable, non- 
metallic sheathed cable, 
flexible steel conduit or 
flexible non-metallic tubing 
(loom). Also a complete line 
of covers for each type and 
size of box. 


AUSTIN No. 9-0-4 
4” Octagonal Outlet 


AUSTIN No. 300-12 Box 


4” Square Outlet Box 


" AUSTIN No. 2-D-14 
4-11/16” Square Outi 2? 
Box 


AUSTIN No. 9NX 
4” Cable Box 


WRITE FOR INFORMATION AND 


PRICES ON ENTIRE BOX LINE $9MO(2A0/, MOMs C2EM ALT LET, 


NORTHBROOK, ILLINO/S 


SOLD ONLY THROUGH WHOLESALERS 











Top notchers of the St. Paul Electrical 
- Contractors Association are (L to R) 
president Felix Johnson (Pioneer Elec- 
tric Co.) and vice-president Ed. Hoff- 
mann (Hoffmann Lighting & Electrical 
Construction Co.). Both look forward 
to a successful 1949 administration. 





control; a fully illustrated discussion 
on servomechanisms, and instructive 
diagrams conforming to ASA graph- 
ical symbols. Little is taken for granted 
in presenting each subject, and numer- 
ous specific applications are utilized 
to clarify or emphasize the text. The 
book is written both as a guide and 
reference book, including fundamentals 
and information pertaining to practical 
applications. Some indication of the 
book’s scope can be obtained by re- 
viewing the table of contents, which 
refers to electron emission, vacuum 
diodes, gaseous conduction, grid-con- 
trolled vacuum tubes, crystal and me- 
tallic rectifiers, control components 
and circuits, rectification and inver- 
sion, high-frequency heating, resist- 
ance welding, photoelectric control de- 
vices, electronic regulation, X-ray 
applications, special photo applications, 
and numerous related subjects in this 
rapidly-expanding field. Including 478 
pages, size 6-by-94-inches, the book is 
priced at $5.50 and is published by 
John Wiley and Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y. 


A significant record of the progress 
of arc welding in all branches of in- 
dustry during these postwar years is 
contained in “Design for Welding”; a 
book combining abstracts of 82 award 
papers, illustrative photographs, draw- 
ings, tables and cost data. Edited by 
Professor R. S. Green, Acting Chair- 
man of the Department of Welding 
Engineering at Ohio State University, 
emphasis is placed upon projects hav- 
ing the objective of improving eff- 
ciency and economy through the util- 
ization of a wide variety of welding 
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techniques and applications. Welding 
trends are indicated in numerous chap- 
ters, for discussion stresses welding in 
mass production where price and qual- 
ity must meet competitive standards. 
Over 1000 pages of text material cover 
the fields of the airplane, automotive 
and railroad industries, structural en- 
deavor and machine design. Bound in 
semi-flexible simulated leather covers, 
the book is priced at $2.00, measures 
54-by-74-inches, and is available from 
the James F. Lincoln Arc Welding 
Foundation, Cleveland 1, Ohio. 


Electronic Transformers 


This book is unique in its field, be- 
ing the only compilation of complete 
data pertaining to the design of “Elec- 
tronic Transformers and Circuits” for 
electronic apparatus. It answers the 
long felt need of broadening the mutual 
understanding between designers of 
electronic transformers and inductors, 
and designers of circuits utilizing such 
apparatus. Written in a straightfor- 
ward, logical manner, the book is clear 
and readily understandable for the 
average non-specialist in this field. 
Author Reuben Lee, advisory engineer, 
Industrial Electronics Division, West- 
inghouse Electric Company, deals inti- 
mately with important developments 


in video and pulse transformers, radar 


and communications, and he writes at 
length on various applications rather 
than on pure theory, since the book is 
primarily intended for men actually 
working in the field. Including 211 
illustrations on the 284 pages measur- 
ing 6-by-94-inches, the book is priced 
at $4.50 and is published by John Wiley 
and Sons, Inc., New York City. 








Lewis Molitor, electrical contractor of 
Sunny field, Ill., and Jack G. Krider, 
Manager, Illinois Chapter, NECA, in 
a lobby chat at a recent Peoria meet- 
ing of Illinois Electrical Contractors. 











Whenever you plan or buy lighting 
you will find the completeness of the 
Kayline range of fixtures can’t be 
matched. Specifications for the entire 
building can be written from the Kay- 
line catalogue and all purchases made 
from one source. Each lighting unit is 
designed for easy installation and 
maintenance. 


“Planned Lighting” sales are in- 
creased through the use of these “mod- 
ern design” fixtures. The lighting re- 
sults please your clients and increase 
your sales. 


Our 3 catalogues fully illustrate the 
completeness of the Kay—line. They 
are divided into commercial, industrial, 
and residential lighting. Send for one 
or all of them today. They are a potent 
selling tool! 


For over 55 years 











THE KAYLINE CO 


2480 EAST 22nd STREET 
CLEVELAND 15, OHIO 
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Snstall a Relance 


... THEN FORGET IT! 












@ An automatic time switch that “has every- 
thing” should be simple, compact, economical 
and, above all, dependable! Reliance Time 
Switches have been giving trouble-free service 
for more than 38 years. You can install a 
Reliance ... then forget it! That’s why con- 
tractors say they rely on the Reliance line. 
The heavy duty “Badger” and the “Model W” 
are designed to meet practically every time 
switch requirement. Reliance Synchronous 
Time Switches are available in 30 or 50 Amps 
. « - standard or 2-circuit . . . plain or astro- 
nomic ... indoor or outdoor cases. For com- 
plete information, write—RELIANCE AUTO- 
MATIC LIGHTING CO., 1937 Mead St., 


Racine, Wisconsin. 
















































LIGHTWEIGHT ELECTRIC PLANT 


cf 


A 
Z 


Use fast-working electrical tools on NEW ONAN “CK” ELECTRIC PLANTS ore avoilable 
ay, coemrection of maintenance job — /@ 5000 wams Cp ee ee the peo 2000 and 
: se hi : f w .C. in s. 

peice ae a eg portable, com- — COMPLETE ELECTRIC PLANT LINE INCLUDES: A.C.— 

pact electric plant. Equipped with four- 350 to 35,000 watts in oll standard and 

receptacle box for direct plug-in of tools _ frequencies. D.C.—600 to 15,000 watts, 115 and 230 

or lights. Available with carrying frame, _ volts. Battery Chargers—500 to 6,000 1 
y ge 5 watts, 6, 12, 

or dolly-mounted. Powered by Onan 10 24, 32 and 115 volts. 

HP, two-cylinder, 4-cycle, air-cooled © ONAN AIR-COOLED ENGINES—CK: 2-cylinder op- 


ine. Shi cae posed, 10 HP. BH: 2-cylinder 5% HP. 
fe ine. Shipped complete ready to oe evlader Sia ta 


D. W. ONAN & SONS INC. 
Write for cataleg 3163 Royalston Ave., Minneapolis 5, Minn. 


Megha nly Hol, SF x0 





4 
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Chief electrical inspector W. H. Burns 
(left) of the City of Peoria, Ill., dis- 
cusses installation practices with elec- 
trical contractor Fred G. Volle, Volle 
Electric Service, Springfield, Ill. 





Engineering Information 


A valuable guide to engineering 
literature and data, under the title, 
“Sources of Engineering Information”, 
has been compiled by Blanche H. Dal- 
ton, librarian of the Engineering Li- 
brary at the University of California 
in Berkeley. Concise and complete, 
this reference book enables the tech- 
nical man to find the key to all research 
previously published in a particular 
field by turning directly to the topic. 
Priced at $4.00, the book is published 
by the University of California Press. 


Electronics Reference 


The application of electronics in in- 
dustry, the future possibilities of elec- 
tronic devices, and the “why” and 
“how” behind electronic principles are 
covered clearly and interestingly in the 
“Industrial Electronics Reference 
Book”, compiled by electronics engi- 
neers of the Westinghouse Electric 
Corporation. The book is written for 
those with only-a basic electrical engi- 
neering training and therefore makes 
liberal use of illustrations to clarify 
discussions on design and application, 
possibilities as well as limitations of 
devices, and fundamentals behind the 
constantly changing apparatus in this 
field. With 37 different engineers co- 
operating on the text, each chapter is 
written by an expert on the particular 
phase or subject being treated, and 
1147 illustrations are used on the 680 
double-column 9-by-12-inch pages. 
Listed at $7.50, this reference source is 
published by John Wiley and Sons, 
Inc., New York City. 





Tw > sce 











Dates Ahead — 


National Electrical Manufacturers Asso- 
ciatien—Winter convention, Edgewater 
Beach Hotel, Chicago, Ill., March 13-18, 
1949. 

Third International Lighting Expositio i 
and Conference—Hotel se aT 
cago, Ill, Week of March 28, "1849 

Engineers’ Council of Senate Besond 
annual symposium, Rice Hotel, Houston, 
Texas, April 2. 

National Country Life Exposition—Com- 
mercial Museum, Philadelphia, Pa., 
Week of April 11. 

Western Metal Congress and Exposition— 
Shrine Convention Hall, Los Angeles, 
April 11-15. 

Midwest Power Conference—1llth annual 
conference, Sherman Hotel, Chicago, II1., 
April 18-20. 

National Electrical Wholesalers Associa- 
tion—41st Annual Convention, Nether- 
land Plaza Hotel, Cincinnati, Ohio, 
May 1-6. 

Chamber of Commerce—37th annual meet- 
ing, Washington, D. C., May 2-5. 

National Fire Protegtion y 
53rd annual meeting, Fairmont Hotel, 
San Francisco, Calif., May 16-19. 

National Industrial Service Association— 
Annual convention, Hotel Jefferson, St. 
Louis, Mo., June 9-11. 

Store Modernization Show—Grand Central 
Palace, New York, June 19-24. 

New York State Association of Electrical 
Contractors and Dealers, Inc.—Saranac 
Inn, N. Y., June 25-July 1 

Illuminating Engineering Society—Na- 
tional Technical Conference, French 
Lick, Ind., September 19-23. 

National Electronics Conference—Edge- 
water Beach Hotel, Chicago, Ill., Sep- 
tember 26-27. 

International Association of Electrical In- 
spectors—Western Section, Hotel Radis- 
son, Minneapelis, Minn., September 26- 
28; Northwestern Section, Butte, Mont., 
October 3-5; Southwestern Section, Ho- 
tel San Diego, San Diego, Calif., Octo- 
ber 10-12; Southern Section, Hotel 
ae, Houston, Texas, October 

National Electrical Manufacturers Asso- 


ciation—Chalfonte-Haddon Hall, Atlan- . 


tic City, N. J., November 13-18. 


Manufacturers 


News 
A. F. METZ ELECTED 
PRESIDENT OF OKONITE 


Albert F. Metz was elected pres- 
ident and general manager of the 
Okonite Company, Passaic, New Jer- 
sey, by the Board of Directors at a 
recent meeting. Mr. Metz, who was 
previously vice president and treasurer 
of the company, replaces Frank C. 
Jones, who died January 20. 

The Board also elected as a director, 
Stephen A. Wilson, the Company’s 
general counsel, and Donald R. 
Stevens as executive vice president 








A, F. METZ 





you can BE SURE.. iF its 


Westinghouse 


—— a re om oe oe an ar ae oe SS ee ee ow RE ON mee a a a aS a 








MORE MVeadle 


FOR ELECTRICAL APPARATUS 


A 10 Yitit COT 


Your apparatus can have higher electrical stamina... longer 
operating life... if insulated with Westinghouse “Tuffernell”’ 
Insulating Varnishes. - ie ‘ 


Outstanding among these new varnishes are Tuffernell 
B-161, B-163, and B-165. All are thermosetting; and each 
has specific properties of high resistance to heat . . . moisture 
... Centrifugal force ...and to other enemies that break 
down ordinary varnishes. 

It is because of these properties that Baker-Raulang, of 
Cleveland, chose Tuffernell B-163 for their well-known line 
of industrial trucks, tractors, and cranes. They like B-163’s 
deep penetration of windings, giving better heat transfer 
and cooler-running motors. They have found, too, that B-163 
is economical and faster to use, and stands up in rugged service. 

The complete Tuffernell line includes Insulating Varnishes 
and Compounds for your application. All are described in 
Bulletin 65-120, available on request. tee eee 

Investigate Tuffernell today for your needs. Call your nearby 
Westinghouse office, or write Westinghouse Electric Corpora- 


tion, Dept. 13, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J-06418 


TUFFERNELL INSULATING VARNISHES 


—for every electrical need 
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Engineered and made by 
AUSTIN particularly for use 
with today’s modern building 
materials and up-to-date 
wiring methods. 


Austin Type NX Box for Non- 
metallic Sheathed Cable. 
U.S. Pat. No. 2,348,318. 





Austin Type LR Box for Non- 
metallic Sheathed Cable. 


SOLD ONLY THROUGH WHOLESALERS 


3162 















Austin Type CMBR Box 
shown with BR Universal 
Mounting Bracket. 


Austin Type BXFA-N 
Box shown with Type A 
Side Mounting Bracket. 


The TH. GB. Austin Company 


NORTHBROOK, ILLINOIS 











For Solid . . . Non-Slip Support 
of Conduit... at any angle to beam 


“EFFICIENCY” 


CONDUIT HANGER Type F 





On open steel] construc- 
tion, Type F Conduit 
Hangers with radiating 
ridges and five point 
gripping surface, carry 
Pipe or cable at any 
angle to beam, on true 
mechanical principle. 
Made in capacities from 
Ye" to 2%" diameter. 











Write today 
for Catalog 38-A. 





Supporting Cable parallel to beam 








Supporting pipe at 
right angle to beam 














D. R. STEVENS 


and a member of the executive com- 
mittee. Mr. Stevens was previously 
a vice president of the company. 

Mr. Metz joined the Okonite Com- 
pany in 1919 as accountant, following 
a previous career as assistant to the 
comptroller of Famous Players Lasky 
Corporation, and as disbursing officer 
and auditor for the United States 
Shipping Board during World War I. 
During his 30 years with the Okonite 
Company he also served as comptrol- 
ler and treasurer. 

Mr. Stevens joined the organization 
in 1921 as superintendent and became 
vice president and works manager in 
charge of its three plants. 


GENERAL ELECTRIC CHANGES 


Ralph M. Darrin, of Schenectady, 
has been elected a commercial vice 
president by the Board of Directors 
of the General Electric Company, and 
has been assigned to customer rela- 
tions work in the New England terri- 
tory, with headquarters in Boston. Un- 
til this appointment, Mr. Darrin had 
been manager of the apparatus depart- 
ment’s central station divisions at 
Schenectady. 

J. S. Overstreet has been appointed 
manager of sales; R. P. Allison named 
manager of manufacturing; C. O. Hull 
manager of Bridgeport engineering; 
and V. A. Sheals manager of Schenec- 
tady engineering, Wire & Cable Di- 
vision of the General Electric Com- 
pany’s construction materials depart- 
ment. 

T. R. Hancock has been appointed 
manager, marketing research division; 
J. E. Neuberger operating manager 
of the advertising division; E. N. Kim- 
ball, Jr. manager of the procedures di- 
vision; Murray H. Owen to the staff 
of the manager of sales, all of the con- 
struction materials department, Bridge- 
port. 

The General Electric Company’s 
Lamp Department has established two 
new Sales districts to serve the middle- 
Atlantic states. They are to be known 
as the Chesapeake sales district, with 
headquarters at Baltimore, Md., and 
the Virginia sales district, with head- 
quarters at Richmond, Va. P. Mason 
Wood will head the Chesapeake dis- 
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trict and James P. Roger the Virginia 
district. 

James W. Reynolds, former vice 
president and director of the Sun 
Chemical Company of New York, has 
joined G-E’s Chemical Department as 
sales manager of silicone products. 
With headquarters at Waterford, 
N. Y., Mr. Reynolds will have com- 
mercial responsibility for G-E silicone 
gum, oils, emulsions, greases, resins, 
and water repellents. 

The appointment of T. C. Glenn as 
manager of the engineering division 
of G-E’s newly-created Michigan dis- 
trict has been announced. 

Dr. Harry F. Miller has been ap- 
pointed engineer of the Pittsfield 
Works Laboratory, G-E transformer 
and allied products division. He suc- 
ceeds Mr. A. M. Gifford who has re- 
tired after 45 years of service. 


AMERICAN STEEL & 
WIRE APPOINTMENTS 


Appointment of William I. Ong as 
assistant to the president of American 
Steel & Wire Company, Cleveland, has 
been announced. Mr. Ong has di- 
rected the company’s public relations 
department since its organization in 
May 1937, and the Ohio-Michigan dis- 
trict public relations activity of other 
U.S. Steel subsidiaries as well. Prior 


to 1937 he was associated with Dow- 


Jones & Co. 

Lewis E. Zender, member of the 
public relations staff for eleven years, 
has been appointed the company’s 


public relations director. He succeeds 
Mr. Ong. 


WESCO ANNOUNCEMENTS 


G. I. Hicks has been appointed 
Southern California district apparatus 
and supply manager for the Westing- 
house Electric Supply Company. He 
succeeds W. A. Matzinger, who has 
been appointed Southern California dis- 
trict lamp and lighting manager. 

Ray Robinson and George C. Pegg 
have been named Southern California 
district specialties manager and _ per- 
sonnel supervisor respectively. 

H. H. Falkner has assumed the 
duties of Southern California district 
farm sales supervisor with headquar- 
ters at Salt Lake City. 

The appointment of Adrian Springer 
as Northern California district stores 
manager with headquarters at San 
Francisco has been announced. He 
succeeds E. G. Alexander, who has 
been named district purchasing super- 
visor. Mr. Springer was Oakland 
branch stores manager, which duties 
have been assumed by Robert Lyon, 
formerly district purchasing supervisor. 

H. F. Lindstrom has been named 
manager of the Tulsa branch, succeed- 
ing W. A. Bent, who has been granted 
a leave of absence. 

The Pittsburgh offices and ware- 
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PROTECTION 


PLUS 





PIERCE PLUS-VALUES... 
MORE For Your Money 


Of course, all good fuses meet Underwriters’ requirements, but 
only Pierce fuses have these three protection extras. Pierce 
fuses are designed to prevent costly power interruption from 
unnecessary fuse failure. Pierce fuses . . . and only Pierce 
fuses . . . have these exclusive protection-plus features: 


PROTECTION AGAINST BLOW FROM 
HARMLESS SURGES 


Pierce “Balanced Lag” link sustains harmless jolts and 
surges in the working overload range which often blow 
ordinary fuses. Yet it blows instantly on dangerous 
short or ground. By sustaining all safe loads, blowing 
only when danger threatens, “Balanced Lag’ elimmates 
costly, unnecessary power interruptions. 


PROTECTION AGAINST CASE FAILURE 


The strong tubular bridge construction and simplicity of 
design in Pierce fuses ensure maximum case life and clip 
contact, and prevent the misalignment common to ordi- 
nary fuses. 


PROTECTION AGAINST AFTERBLOW 


Pierce fuses are screen-ventilated and operate from 10 to 
50 per cent cooler, preventing unnecessary blow from 
stored or secondary heat held in ordinary fuses. 
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Now ready— ——e 


the new catalog showing every 
conduit fitting, coupling and acces- 
sory in the Kondu line. 


Wide 
Variety 


The most complete line of thread- 
less fittings ever presented. 


THREADLESS 
and THREADED 


The Threaded Kondu fittings 
have covets and other accessories 
interchangeable with the Thread- 
less line. 





KONDU CORPORATION 


BRIE + PRMMSTLVANIA 


house facilities of Wesco, has been 
consolidated in its new two story and 
mezzanine office building and warehouse, 
located at 209 West General Robinson 
Street, Northside. 


WESTINGHOUSE 
APPOINTMENTS 


The appointment of two key execu- 
tives to guide the research and engi- 
neering for the Westinghouse Elec- 
tric Corporation’s new Atomic Power 
Division has been made by Charles 
H. Weaver, division manager, Pitts- 
burgh, Pa. 

Dr. William E. Shoupp, distin- 
guished nuclear physcist, was named 
director of research and Robert A. 
Bowman, experienced engineer especi- 





cially familiar with heat transfer and 
ship propulsion problems, was ap- 
used exclusively—2/3 less weight, pointed manager of engirtieering. 

with no sacrifice of strength. And Dr. John W. Coltman has _ been 


they are practically corrosion-proof. Write for new catalog, showing complete named manager of the Electronics and 
Kondu line of conduit fittings and accessories. Nuclear Physics Department at the 


KONDU CORPORATION, iit: “Penne. Westinghouse Research Laboratories. 


Dr. Coltman, former head of the x-ray 
section of the Laboratories, succeeds 
Dr. William E. Shoupp. 


ALUMINUM ALLOY 








KONDU The appointment of C. H. Bartlett 

MFG. CO., LTD., as manager of power transformer sales 
Preston, of the transformer division at Sharon, 
Ontario Pa., has been announced. 


C. J. Burnside, associated with West- 
inghouse radio and electronic activities 
= for 24 years, has resigned and ofgan- 
ized an independent industrial con- 
sultant service with headquarters in 
Baltimere. He will continue his as- 


oe ‘ x e 
| “hk. Cle; a es . 
du id ® ean ny é t in pt sociation with Westinghouse as a con- 


—_ . sultant. 














For Electricians (2 
and Linemen ) 


GENERAL SWITCH CORP. 
APPOINTMENTS 


Frank W. Garner, who has been 
sales representative for the Gen- 
eral Switch Corporation, Brooklyn, 
N. Y., in Massachusetts, Rhode Island, 
Maine, New Hampshire and Vermont, 
has now been assigned the state of 
Connecticut in addition to the balance 
of the New England territory. 

Appointment of Elmer J. Haines 
as sales representative for the state 
of New York, exclusive of New York 
City, has been announced. Mr. Haines 
will make his headquarters at. Kittell 
Road, Syracuse, N. Y. 





These sturdy, keen-edged scis- 
sors win praise of electricians and 
linemen for cutting wire, insulation or 
light metal. Hot drop forged, hardened and 
tempered and fully nickel plated, 5’’ long, FAIRBANKS-MORSE CHANGES 
with heavy blades and shanks. Back of blades 
has deeply serrated scraping and filing edge. A series of promotions and changes 
Stock No. 925. in the sales division of Fairbanks, 
Morse & Co., Chicago, were recently 
announced by Robert H. Morse, Jr., 
vice president. 

O. O. Lewis, until a short time ago 
assistant sales manager, has been pro- 
moted to sales manager. 

Harry L. Hilleary, who for the past 


Order from your Jobber 
or write direct to... 


THE HENKEL-CLAUSS CO. 
FREMONT, OHIO 
New York Offices: 1107 Broadway, W Atkins 9-6797 
Shear Quality Since ’77 
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O. O. LEWIS 


17 years has been manager of the firm’s 
St. Louis branch, has been transferred 
to the company's headquarters office 
in Chicago. He has been named as- 
sistant sales manager. 

L. A. Weom, manager of the pump 
division, has been transferred to St. 
Louis to become branch house man- 
ager, succeeding Mr. Hilleary. 

Donald T. Johnstone, assistant man- 
ager of the pump division, succeeds 
Mr. Weom as manager of the corpo- 
ration’s pump division with offices in 
Chicago. 


F. A. SMITH MFG. CO. 
CHANGES NAME 


FASCO Industries, Inc. is the new 
name for F. A. Smith Manufacturing 
Co., Inc., manufacturers of fans, mo- 
tors, ventilators, blowers and automo- 
tive electrical equipment. The new 
name conforms more closely to the 
trademark “FASCO” used on the com- 
pany’s products. 

There is no change in corporate 
structure, officers, directors, or policies. 


ELECTRO MFG. 
APPOINTMENTS 


Electro Manufacturing Corporation, 
of Chicago, has announced the elec- 
tion of Leslie K. Schoenbrod as pres- 
ident and general manager. He was 
formerly vice president and has been 
with the company since 1939 

William D. Cahill has been ap- 
pointed vice president in charge of 
production. He was formerly secre- 
tary-treasurer of the firm. 

Charles I. Schneider continues as 
general sales manager. 


SYLVANIA APPOINTMENTS 


H. G. Kronenwetter, formerly ad- 
vertising production manager for the 
Radio Division has been appointed 
manager of advertising production for 
the lighting fixtures, lamp, radio, elec- 
tronics and international divisions of 
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SELF-CONTAINED 
e PORTABLE 
© EFFICIENT 

eNO RECOIL 

e FLASHLESS 

e EASY TO USE 


e WEIGHS ONLY 
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Diver 


This modern self-powered Tool gives you 
speed, safety and dependability in anchor- 
ing conduits, attaching ductwork, hanging 
pipe or conveyor brackets to steel or con- 
crete! The M.S.A. Velocity-Power DRIVER 
is the only powder-actuated tool employing 
an integral stud and piston which remain 
fastened together until the stud is imbedded 
—preventing ricochet, flash, recoil or dis- 


turbing noise. 
e Driver cannot oper- 
ate unless safety arm 


is rotated and held 


in position. 


onstrations? Glad- 


ly, on request. 


WRITE FOR BULLETIN TA-15. 


MINE SAFETY APPLIANCES COMPANY 


Braddock, Thomas and Meade Streets - Pittsburgh 8, Pa. 
54 BRANCH OFFICES 
IN THE UNITED STATES AND CANADA 


At Your Service: 
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NOW! oe eras 


HEETAIRES — in a complete size range 
— give you everything! 


© A Complete Heat Range— 
Fan Forced Heated Air— 


SERIES 250. . . new interme Intermediate Series 250 (1500 to 3000 Watts) 








1500 to 3000 watt" * Heavy Duty Series 210 (3000 to 6000 Watts) 





1500 to 3000 Watts—120 and 240 Volts 
3000 to 6000 Watts—240 Volts 

With and Without Built-In Thermostats 
Separate Fan Control 

Wall Inserts and Wall Attachables 

Mass Priced and Precision Engineered 









































NEW! Series 230 KT . . . new Fan- ° 
Glo Heetaires with Built-In Ther- Write, 
mostats! Write for details. 


wire or 
phone your sup- 
plier, or us—for 
complete story 











~~ et ig Ay to "Ge Tested and listed under reexam- of HEETAIRE 
6000 watts. Built-in thermostat ination service by Underwriters’ profits! 
models .. . 3000 and 4000 watts. : Laboratories, Inc. 








LA SALLE LIGHTING PRODUCTS 


INC OR P O QO 


MARKEL ELECTRIC PRODUCTS 
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EVERYTHING FOR THE COMMERCIAL OR INDUSTRIAL 
ELECTRIC REPAIR SHOP! 


WRITE FOR FREE, 238 PAGE ILLUSTRATED CATALOGUE 
(On Your Letterhead, Please) 








COMPLETE-READING’ ELECTRIC CO., INC. 


102 S. JEFFERSON ST., CHICAGO 6, ILL. . . TELEPHONE: CENTRAL 6-5390 


rh red , 
Your Best Source of Sun ply 
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Sylvania Electric Products, Inc. He 
will continue to make his headquarters 
at Emporium, Pa. 

Dr. B. H. Alexander, formerly pro- 
fessor of metallurgy at the Carnegie 
Institute of Technology has joined 
the staff of the Metallurgical Research 
Laboratories of Sylvania at Bayside, 
N. Y. He will head the newly formed 
group engaged in theoretical studies 
of the basic behavior of tungsten, ger- 
manium, and other materials. 

Dr. J. R. Dedrick, formerly associ- 
ate professor of powder metallurgy at 
the University of Cincinnati, has been 
appointed section head of the advanced 
development group at the Bayside 
Laboratories. Dr. Dedrick will have 
charge of the group doing work of a 
research nature but dealing with prob- 
lems important to commercial prod- 
ucts in contrast to other groups at 
work in the laboratories on theoretical 
problems of pure science. 


GRAYBAR CHANGES 


J. D. Akers has been named man- 
ager of the Lansing branch of Gray- 
bar Electric Company. He _ was 
formerly manager of the Outside Con- 
struction and Supply Department at 
Kansas City. 

B. R. Cole has been appointed man- 
ager of the Graybar-Fresno branch. 
He joined the organization in 1932 
and since 1946 has been manager, 
Broadcast Equipment Sales at San 
Francisco. 


SYNTRON CHANGES 


Syntron Company, Homer City, Pa., 
announces the establishment of sev- 
eral new district sales offices and pro- 
motion of sales personnel. 

W. C. Leasure of the company’s 
general offices in Homer City has been 
promoted to district sales manager in 
charge of the new sales office in Hous- 
ton, Texas. 

Nelson C. DeVilling, formerly of 
the Pittsburgh sales office has been 
promoted to district sales manager 
of the new sales office in Dallas, Texas. 

Dick McHale of the Chicago office 
has been transferred to district sales 
manager of the Los Angeles office. 

James B. Barth has been appointed 
to replace Mr. DeVilling on the staff 
of the Pittsburgh sales force and G. R. 
Stocum is taking over Mr. McHale’s 
duties in the Chicago sales office. 

D. FE. Nugent has been appointed 
to take over power tool sales in the 
Kansas City, Mo. office, which has 
recently moved to the Wirthman 
Building, 31 St at Troost Avenue. 

George L. Chedsey has been ap- 
pointed supervisor of mining equip- 
ment. He will work out of the com- 
pany’s main office. 

John C. Mitchell will take over 
power tool sales in the Boston office; 
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and F. J. Kirby, Jr. will handle power 
tool sales in the Cleveland office. 

The Philadelphia branch sales office 
has moved from its former location 
on Spring Garden Street, to larger 
quarters at 1018-20 West Lehigh Ave- 
nue, Philadelphia. 


The American Coach & Body Com- 
pany, Cleveland, Ohio, has named 
Paul V. Dimmick to succeed Deming 
Bronson as central division sales man- 
ager with headquarters at Cleveland, 
Ohio. Mr. Dimmick will cover Ohio, 
Western New York, Western Penn- 
sylvania and West Virginia. Mr. 
Bronson, who has resigned, will re- 
turn to the West Coast to engage in 
the lumber business. 

Assisting Mr. Dimmick will be 
Arthur C. Frank, who will cover Mich- 
igan, Indiana and Kentucky with head- 
quarters in Cleveland. 


Ward Leonard Electric Co., Mount 
Vernon, N.Y. has opened a_ Los 
Angeles branch office and warehouse, 
located at 420 South San Pedro St. 
H. S. Fales has been named district 
manager, and E. R. Slivinsky as- 
sistant. 


The appointment of C. Harold Phil- 
lips as plant manager of the Fort 
Wayne plant of the Essex Wire Cor- 
poration has been announced. He 
succeeds the late Herman Arber. 


The appointment of Lester Geis, 
architect and designer, to the New 
York office staff of Garden City Plat- 
ing & Manufacturing Company of Chi- 
cago, has been announced. 


The appointment of Robert N. 
Blatchford as sales promotion man- 
ager of BullDog Electric Products Co., 
Detroit, has been announced. 


J. C. van Groos, West Coast repre- 
sentative for the Superior Electric 
Company of Bristol, Conn., has moved 
into new quarters at 1436 North Ser- 
rano Avenue, Hollywood, Calif. He 
was formerly located at 1406 South 
Grand Avenue, Los Angeles. 


The Detroit district sales office and 
warehouse of Cutler-Hammer, Inc., 
Milwaukee, has moved to new quar- 
ters at 15427 Woodrow Wilson Ave- 
nue, Detroit, Mich. F. I. Weiss is 
Detroit district manager. 
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Ic Fan 
Control 


The New Sangamo Timer 


Sangamo Quality Interval Type Timers provide an auto- 
matic OFF operation following an elapsed ON interval 
which is manually preset for each operation. The unusally 
quiet, low-speed hysteresis-type motor operates only after 
the manual setting has been made. The operating range 
includes any period from 15 minutes to 12 hours. While 
designed primarily for ideal attic fan control, these timers 
are suitable for many other applications. 












Sangamo Type T Timers are extremely attractive in 
appearance, may be either wall or switch box mounted, 
and are fully guaranteed and priced right! 





The new Sangamo Timer is also avail- 
able in a plug-in type (Type TJ), rated 
at 10 amperes or % hp., for portable 
appliance installations. 


Both types are available now. Bulletin 1070A gives 
full information—write for your copy. 


\ 


$7495 


ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


See our Exhibit at Space No. 42 — International Lighting Exposition 
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QUICK READINGS 
WITHOUT BREAKING 
CIRCUIT Instant current readings 


by merely placing the tongs around the 
electrical conductor—without breaking 
circuit or insulation. It’s safe, convenient and 
accurate. Tong Test is the only ammeter of its type 
that can be used on both AC and DC. Cannot burn 
out for it has no windings. Interchangeable scale ranges 
up to 1000 amperes. Five types to accommodate cables 
up to 3 7/g", bus bars up to 41/2” x 1/2”. Voltage 
readings, too, with the Voltor Attachment. 


Write for Tong Test Bulletin CM-400 
COLUMBIA ELECTRIC MFG. CO. 


4541 Hamilton Ave., Cleveland 14, Ohio 












































































For unexcelled dependability and permanence 


Speetfy and Tustall 
<TIME SWITCHES 


Highest quality material and unexcelled 
craftsmanship combine to make Auto- 
EQUIPPED WITH SYNCHRONOUS, ~ Lage a ne + vasemar sey of 
those who demand long life dependabilit 
SELF -STAREEe eTORS backed by an unconditional guarantee. J 
Compact, carefully engineered Auto- 
matic Time Switches have new type, 
easily set trip levers. Trip levers and dial 
are visible thru window in attractively 
A.C. OR D.C. OPEN OR CAN TYPE finished, tam r-proof case. 
WITH TUBE-BASE PLUG-IN FEATURES Stock Models: Single Circuit, Single 
Pole, 10 Amperes Capacity to Two Cir- 
cuit, Four Pole, 45 Amperes Per Pole 
Capacity. Special models engineered to 
your requirements. 


RELAYS 


Automatic Electric Relays . . . Midget, 
Interlocking, Circuit Control, Latching, Adjust- 
able . . . are built to exacting high standards to 
assure unexcelled dependability. Custom built 
relays designed to your specifications. 

Accurately rated Automatic Electric Relays 
deliver “Diamond Quality” performance. 


Write for complete specifications. 
JIAMOND SEAL FOR DIAMOND QUALITY 


tomatic Llecteic Ali 





50 STATE STREET 
MANKATO, MINNESOTA 
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The appointment of three men to 
sales supervisory posts in its elec- 
trital irfsulation and sound recording 
tape division has been announced by 
the Minnesota Mining & Manufactur- 
ing Co., St. Paul, Minn. They are 
James J. McDonald, with headquar- 
ters in New York; S. P. Van Arsdall, 
Chicago; and James J. O’Brien, Cin- 
cinnati. 


The Philip Carey Mfg. Company, 
Cincinnati, Ohio, has named J. J. 
Smiley, Jr. as commodity manager 
for the sale of Miami Carey fans. 


The Standard Transformer Com- 
pany, Warren, Ohio, has announced 
the appointment of Robert P. Smith, 
123 W. Beaver St., Jacksonville, Fla. 
as its representative for the State of 
Florida. 


The Wheeler Insulated Wire Com- 
pany, Inc. has moved from Bridgeport 
to Waterbury, Conn. The company 
became a division of the Sperry Corpo- 
ration in 1943. 


J. R. Thompson has been named 
manager of flat belting, conveyor, ele- 
vator and transmission belting in the 
industrial products sales department 
of the B. F. Goodrich Company, and 
Paul W. Van Orden manager of “V” 
belts and packing. 


Simplet Electric Company’s New 
York offices were recently moved to 
larger headquarters at 11 Park Place, 
New York. 


H. V. Nye has been named consult- 
ing engineer for the switehgear section 
of Allis-Chalmers electrical depart- 
ment. T. G. A. Sillers succeeds Mr. 
Nye as engineer-in-charge of switeh- 
gear design. 


The Lau Blower Company of Day- 
ton, Ohio, has announced the appoint- 
ment of Edward V. Sullivan as adver- 
tising and sales promotion manager. 


Appointment of Leslie E. Bluhm as 
Milwaukee field engineer for the 
Nelson Stud Welding Division of 
Morton-Gregory Corporation has been 
announced. His office is at 312 East 
Wisconsin Avenue, Milwaukee. 
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EQUIPMENT 


[FROM PAGE 110] 








face contacts which complete circuit 
when fixture is raised.. Weatherproof 
canopy of No. 170 provides for con- 
duit connected wiring entrance integral 
with sheave housing. Canopy of No. 
180 is drilled for ? inch conduit en- 
trance and is fitted with removable 
two-hole threaded-porcelain bushing. 
Can be supplied for either manual or 
wmch operation. Units are Under- 
writers’ Laboratories rated 15 amp., 
600 volt, a-c, 30 amp, 250 volt a-c, 
and 20 amp. 250 volt d-c. The 
Thompson Electric Co., 1101-57 
Power Avenue, Cleveland 14, Ohio. 


Bushings 


New high voltage sidewall bush- 
ings have reduced tank height as 
much as three inches on the entire 
line of 2400 volt distribution trans- 
formers in the 5.0 kv. insulation class, 
100 kva. and below. This bushing 
arrangement combines all of the me- 
chanical advantages of a _ tank-wall, 
stud-type bushing plus the electrical 
and weather protective advantages of 
a pocket-type bushing. It eliminates 
wall-type pockets. Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. 


Circuit Interrupters 


Circuit interrupters are now avail- 
able in cast iron enclosures. The en- 
closures include weatherproof, dust- 
tight, dust-resisting and explosion-re- 
sisting types. They enable interrupters 
to be located in dusty, gritty, explo- 
sive or other hazardous atmospheres, 
outdoors or indoors, and in locations 
exposed to splashing or dripping wa- 
ter. They are identical to correspond- 
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CONCENTRATE LIGHT 
with NEW PORTABLE 


All Purpose Service Light 


ese With a hundred and one uses 


The NEW McGill 505 All Purpose Service Light is equipped with 
concentrating lens to focus light where you need it most. Concen- 
trating lens make light from 100 watt bulb 6% times as bright at 
two feet . . . doubles the intensity at eight feet. Simultaneously, the 
adjustable rotary reflector spreads ample illumination. Equipped 
with handy wire bracket stand the 505 can be used on the floor 
and easily positioned through a full horizontal swivel and 270° 
vertical arc to focus light conveniently at any angle. With stand 
removed the 505 can be mounted on wall or ceiling. Ruggedly 
built of heavy zinc plated steel wire, electrically welded. Handle 
is polished hard wood. The 505 is equipped with LEVOLIER switch 
and 25’ of oil aia grease proof Vynl Thermoplastic cord and plug. 


PORTABLE GUARDS FOR EVERY REQUIREMENT 


Built of highest quality material and backed by 44 years of “know-how.” 
Cages heavy steel wire plated for long life, exclusive No-Rol design. Handles 
of rubber or wood with internal construction that takes strain off of socket 
and cord connection, complete with rubber bushing for extra protection. 
Sockets and switches all meet or surpass Underwriters requirements. 


No. 7000-SR—Most No. 8025-SR—Serv- 
popular design ice Light— Wood 
all - urpose handle, Thermo- 
uard. Rubber plastic cord and 
andle. No- Rol plug. No-Rol cage. 
cage. 


No. 151-CA Lamp 
No. 3006 Vapor- Changer — Head 


proof — Water- with angle ad- 
tight and mois- justment. New in- 
ture proof. Light sulated _ inter- 
weight. Heat re- changeable 5’ sec- 
sisting globe. tion steel poles. 


“AVAILABLE FROM YOUR ELECTRICAL WHOLESALER” 








MSGILL 


For Catalog No. 43 TRADE MARK 
write to McGill Mfg. 
Co., Inc., 450 N. Camp- : : 
bell St, Valparaiso, specialties 


Indiana. 
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FOR BIG USERS 
-.. the 
BIG 10-ROLL CAN of 
GOLD SEAL TAPE 


@ Off the market during the war, this 
handy 5 pound can of Gold Seal Tape 
is back again...the best buy for 
regular users. Every roll is doubly pro- 
tected for factory freshness. 

Whatever way you buy tape, you'll 
find Gold Seal always just right in 
“tack”; clean handling: non-raveling; 
non-peeling. Try it. Jenkins Bros. 

(Rubber Div.) 80 White Street, 
New York 13. 
Jenkins Bros. also make Diamond 

Seal Friction and Rubber Tapes 


which meet ASTM and Federal 
Specifications. pws 
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Hi-Scale 


BAKELITE SOLDERLESS 


Wire Connectors 
with Complete Confidence 


= ) 

AIRPORT * SPORTS + MARINE: 

“INDUSTRIAL LIGHTING... 
EQUIPMENT BY 


Five sizes for wire combina- 
tions from two No. 18 to 
three No. 10. 


Immediate Delivery 





Economically Priced 
Convertible with 
5-light cluster — 
The unit of many 
applications— 
Available in R 
aluminum or por- Compare Prices 


celain enameled 


Compare Quality... 





colors. SEE YOUR JOBBER OR 
WRITE FOR PRICE LIST, CATALOG 
SHEET AND COMPLETE DETAILS. 


Ty ae Products Corp. 


217 Centre St., New York 13, N. Y. 


WRITE FOR 
COMPLETE CATALOG 


REVERE PEPECERIC MEG. CO 








6017 Broadway Chicago 40, ItIlinois 































ing circuit breakers, but do not have 
thermal and magnetic trip features. 
They are designed for use in locations 
where space is limited and a local dis- 
connect means is necessary. Square 
D Company, 6060 Rivard Street, De- 
troit 11, Mich. 





Brazing Machine 


A new stationary brazing machine 
to facilitate brazing and silver solder- 
ing of electric generator and armature 
coil ends in repair shops has been an- 
nounced. Known as CBG-24, it can 
accommodate armatures from 18 to 42 
inches in diameter. Unit can also be 
used as a source of power supply for 
portable brazing equipment. Machine 
has a built-in heavy duty 24 kva. trans- 
former with auto-regulating coil and 
eight point heat control selector, with 
a wide range of brazing heats. Di- 
mensions are 49 in. high by 24 in. 
wide by 99 in. long, weight 2400 Ibs. 
American Electric Fusion Corp., 2612 
West Diversey Drive, Chicago 47, IIl. 





Annunciator 


Specificaliy designed for heavy-duty 
operation in industrial plants and pub- 
lic utilities, this new type “ANG” an- 
nunciator may be incorporated in new 
or existing control panels, actuator 
boards, racks, or power operators’ 
desks. It may be mounted horizontally 
or vertically. Unit is designed to oper- 
ate on standard voltages: 24, 48, and 
125 volts a-c or d-c. In operation, 
the closing of a normally open super- 
visory or “trouble” contact, closes the 
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control relay of the appropriate an- 
nunciator designation. Closing of this 
relay causes illumination of the lamp 
behind the designation and sounding of 
a remote audible alarm which continues 
to sound until the signal is acknowl- 
edged by momentarily pressing a com- 
mon silencing switch mounted sep- 
arately from the annunciator. Circu- 
lating is arranged so that a common 
test switch may be used to test all 
lamps simultaneously. The Autocall 
Company, Shelby, Ohio 


Starters 


Starters have been developed for 
three new fluorescent lamps. They are 
the new 25 watt 33 inch, 85 watt 60 
inch and 18 watt Circlare fluorescent 
lamps. The FS25 starter is for use 
with the 25 watt 33 inch and 18 watt 
Circlare lamps. The FS85, though 
designed primarily for use with the 
85 watt 60 inch fluorescent lamp, may 
be used with the 100 watt 60 inch 
lamp. Both starters have been ap- 
proved by the Underwriters’ Labora- 
tories. Sheldon Electric Company, 
Inc., Irvington, N. J. 





Capacitor 


A new 3-kvar. secondary capacitor, 
designed for use on 240 volt house 
feeder circuits has been announced. 
Advantages include released distribu- 
tion transformer capacity, reduction in 
distribution transformer and secondary 
losses, and reduction in voltage drop 
between first and last customer on the 
feeder when capacitors are located only 
on the secondaries furthest out on the 
feeder. Rated at 240 volts, single 
phase, 60 cycles, the new capacitor is 
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—RUGGEDLY, SENSIBLY DESIGNED 
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BREEZO FAN 


Pur it in an outside wall where you need to 
draw off fumes or stale air—hundreds of commercial and industrial firms 
need this “spot” ventilation! The sturdy 
die-stamped square panel of the “Buffalo” 
BREEZO Fan simplifies your installation 
job. Die-stamped blades are shaped to 
move the most air on the least power. 
Rigid. panel arms and resilient-mounted 
motor mean quiet, vibrationless perform- 
ance. Nothing flimsy about this disk fan 
—and it’s one of our best sellers. Six 
sizes, 8” to 24”. Write for Bulletin 3222-F, 
at right, and get the facts on these popu- 
lar, trouble-free “Buffalo” fans. 


FACTS TO MAKE 
YOUR JOB EASIER! 


FAN ENGINEERING, 5th Edition, 
pocket size, has 808 pages of authoritative answers on air 
problems. Easy to read. Section on disk fans and every other 
type of fan. It will help you get better results in your jobs. 
Send check or money order. Only $6.00 postpaid. 


q*” First For 


BUFFALO FORGE COMPANY 


520 BROADWAY ) BUFFALO, NEW YORK 
Canadian Blower . “Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in All Principal Cities 


PANEL BREEZO FANS BELTED VENT SETS BELT-AIR FANS 
“NV” BREEZO FANS 








BREEZ-AIR ATTIC FANS “L” BREEZO FANS 
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No need for an independ- 
ently metered lighting 
system. Acme Electric Air 
Cooled Transformers con- 
nected to the power cir- 
cuit provide lighting and 
appliance circuits at every 
location where they may 
be needed. Acme Air 
Cooled Transformers are 
All-Steel construction, no 
useless weight; designed 
for low temperature rise 
operation (only 55° C),. 
1/10 KVA to 50 KVA with 
primaries up to 600 volts. 
1% KVA to 25 KVA with 
2400 volt primary. Bulle- 
tin AC160 gives complete 
details. 


ACME ELECTRIC CORP. 
363 Water St. Cuba, N. Y. 
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a complete redesign of existing mod- 
els. It features a hermetically sealed 
aluminum alloy case which has two 
stud type porcelain bushings. Size is 
7 in. by 10 in. by 20 in. and is de- 
signed for “on-the-pole”’ mounting 
with a key-hole slot in bracket at top 
and a slot at bottom. General Electric 
Company, Schenectady, N. Y. 


Electric Radiator 


A cast iron electric radiator which 
provides steam heat for rooms or areas 
which require extra heat or which 


' can only be heated electrically, has 
| been introduced. It is thermostatically 


controlled to maintain temperature de- 
sired and shuts off automatically when 
temperature is reached. It heats by 
radiation and convection. Available 
in portable and stationary models. 
Made in sizes for 110-220 volts, a-c 
or d-c. Koral Electric Mfg. Co., 43-22 
Van Dam St., Long Island City, N. Y. 


Electric Valve 


This B-50 electric diaphragm gas 
valve has been designed for control of 
natural, manufactured, mixed and 
liquefied petroleum gases to space and 
unit heaters, central, floor and wall 
furnaces and boilers. Consumption is 
5 watts. For low or line voltage appli- 
cations. Standard model and manual 
opening model with or without elec- 
tric trip. All body parts die formed 
aluminum of high density and tensile 
strength. General Controls Co., 801 
Allen Ave., Glendale 1, Calif. 


Cutout 


A new type HC, high capacity cut- 
out with an interrupting capacity of 
8000 amps. at 2500 volts or of 5000 
amps. at 5 kv. has been announced. 
Cutout is rated at 5 kv., 50 amperes 
and will take any standard universal- 
type fuse link up to its capacity. It 
is applicable for use on 2400 volt delta, 
4160 volt Y, 4800 volt delta, and 8300 
volt grounded Y systems. Cutout con- 
sists of the porcelain box used in the 
current EA standard interrupting ca- 
pacity design, and a new, high capacity 
door. It can be used as a direct re- 
placement for existing doors of stand- 
ard EA cutouts. Both dropout or 
non-dropout doors are available. It 
can be installed in locations where high 
capacities are required. Westinghouse 
Electric Corp., Pittsburgh 30, Pa. 


PORTABLE ELECTRIC 
HAND LAMPS 


A Big Beam insures better nightwork and 
maximum safety for the men. 

Model No. 311—Spillproof Rechargeable 
Electric Hand Lamp. Model No. 312 
equipped with built-in charger. 

Write for full information on accessories 
and other models, or see your supplier., 


U-C LITE MFG. CO. 


1035 West Hubbard Street 
Chicago 22, Illinois 








ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


JUN 


FROM STOCK 


: 3-Conductor 
Soldering Angle 
Lug Pothead 


Single 
Conductor 
Pothead . 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES * ALL VOLTAGES * ALL TYPES 
¢ BUS SUPPORTS * SPLICING KITS AND 
MATERIALS * INSULATING COMPOUNDS 


x k * 


RUSGREEN MFG. CO. 


14260 Birwood Avenue °* Detroit, Mich. 
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Time Switch 


The new No. 948 Torkmaster is an 
all-purpose time switch designed to 
control window lights, signs, oil bur- 
ners, coal stokers, hallway lights, poul- 
try house lights, intermittent pump- 
ing mechanisms and all types of indoor 
and outdoor safety lights. Torkmaster 
can be adjusted in 15 minute steps 
without special tools. Indoor case is 
33 in. by 4 in. by 54 in., made of alum- 
inum with special attachment for pad- 
locking. This synchronous, self-start- 
ing unit handles up to-30 amps. on a 
single pole, and operates on 110-125 
volt, 60 cycle a-c. Tork Clock Com- 
pany, 1 Grove St., Mount Vernon, 
N. Y. 


Insulating Varnish 


A newly developed internal-curing 
insulating varnish, known as Harvel 
1012C, has been developed particularly 
for the impregnation of wound struc- 
tures requiring the maximum in me- 
chanical bonding strength. Also it 
can be used as an all-purpose varnish. 
It is a fast curing resin and the cured 
film is oil-proof, has chemical moisture 
resistance, and resistance to decompo- 
sition under high-temperature operat- 
ing conditions. Varnish will produce 
a film thickness of approximately .0025 
inch. Irvington Varnish & Insulator 
Company, Irvington 11, N. J. 


Demand Registers 


A new line of demand registers for 
use by electric utilities in industrial 
plants and commercial establishments 
having comparatively small loads has 
been announced. Available in two 
models: the indicating type, M-30; and 
the cumulative type, M-31. The latter 
type has in addition to an indicating 
dial, a set of four dials for accumulat- 























Attractively Priced 
Low Installation Cost 
High Efficiency 


Quick, Economical 
Service 

















possible an efficient, economical 


with fewer units and wider spacing. 
The “Seminar” is available with 























88%-89% EFFICIENT 


Electrical Testing Laboratory Photometric 
Tests show these almost unbelievable effi- 
ciencies with excellent brightness control: 


2-Lamp (Suspended) — 89% 
4-Lamp (Suspended) — 88% 


a i 


For SCHOOLROOM LIGHTING 
ADAPTABLE FOR ANY COMMERCIAL USE 






WILEY “SEMINAR” 


The Wiley “Seminar” is designed especially to meet the 
exacting requirements of planned schoolroom lighting. The 
extremely high efficiency and widespread light curve make 


commercial use — offices, stores, showrooms, hospitals — 


40-Watt lamps. Side panels of Poly-Lite extruded plastic, 
Alba-Lite glass or Hi-Lited all-metal are optional. 

There are no curved or slanting sides to trap light or 
collect dust and grime — and service is simple . . . one 
man, without tools, can quickly clean or replace lamps. 




















installation for any 


either two or four 


Suspended or 
Flush to*ceiling 


2 
Only 4 inches deep 
e 


Individual or 
continuous rows 




















Underwriters 
Approved 







IBEW Union Label 


Write Dept. EC for name of nearest District Sales Engineer 


R. & W. WILEY, Inc. 


DEARBORN AT BRIDGE STS. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1949 


BUFFALO 7, NEW YORK 
183 

























































sree tee seem eee rareen arenes - 


















MORE 
with the 





fo ES 
“LEADER” 
geared receding 

die-stock 
designed for hand and 
power drive operation 


Capacity range: 244”, 
3”, 34%” and 4” pipe. 


Send for complete facts about 
this most advanced tool of its 
kind on the market today! 


THE OSTER MANUFACTURING CO. 


2081 EAST 61st STREET 
CLEVELAND 3, OHIO, U.S.A. 









Rush complete details about the NEW 
Oster No. 54 “LEADER” Geared Receding 
Die-Stock. 





My nome. 


Company 





Street 


City 
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ing the demand in kilowatt hours from 
one reading period to another. Both 
types use a Geneva mechanism for the 
interval resetting operation. This en- 
ables the timing motor to reset the 
pointer pusher by direct drive gearing 
without shock. Both registers can be 
used to convert G-E watthour meters 
into watthour demand meters. Gen- 
eral Electric Company, Schenectady 
5, a. Es 


Silver Alloy 


A new high silver alloy arid pocket 
container have been developed for shop 
and home use. It is called the Eutec- 
Silver-Weld pocket economizer for the 
low heat joining of all metals, except 
aluminum. It contains a coil of high 
silver alloy which feeds through a 
small hole in the top of unit. A sepa- 
rate compartment in the bottom con- 
tains a jar of Eutector flux. It is for 
use in shops for repairing household 
utensils, electrical connections, pipe 
and tube fittings, etc. Eutectic Weld- 
ing Alloys Corporation, 40 Worth 
Street, New York 13, N. Y. 


Heating Torch 


The Crown torch is for all heating 
operations from silver-soldering to 
light brazing. It will operate eight 
hours at a temperature of 2500 de- 
grees. Manufactured to follow the 
codes of the American Petroleum In- 
stitute and the American Society of 
Mechanical Engineers, it carries the 
ICC seal of approval. It features an 
all-in-one tip that eliminates the need 
for extra tips and tip changes, also a 
fingertip control of flame size and 
temperature. A self contained unit, 
it is made of seamless steel tubing 
with a chrome finish. Sulley Engi- 
neering, Ltd., 9304 Santa Monica 
Blvd., Beverly Hills, Calif. 











; es instrument listed below was 
originally developed to meet someone’s 
acter TO fill a need. We want to 
now about your instrument problem, 
no matter how impossible of solution 
it seems, or how trivial. Our research 
department is continually seeking for 
answers to the questions industry asks. 
Insulating Testing: Our Vibrotest in 
36 models. 
A.C. Voltammeter: 
current ranges. 
Insulation Breakdown: {% models; meet 
A.S.T.M., A.LE.E. Specifications. 
‘*Donut’’ Current Transformers: 45 
models, 25 to 133 cycle frequencies. 
Limits Bridge: Production Line Re- 
sistor Testing. 
Ground Resistance Testing: 2 models, 
9 ranges—no cranking. 
Geophysical Prospecting: For accu- 
rate horizontal and vertical strata 
mapping and surveying. 
Hand Tachometers: 6 models, 9 
ranges, direct reading. 

Keeler Polygraph: (Lie Detector.) 
Phase Sequence Indicator: 2 models, 
115, 230, 460 volts. 
Soil Resistivity Meter: 

per cubic centimeter. 

These and many more instruments 

have been developed by competent en- 
gineers in our modern laboratory. 
























3 volt ranges, 8 


0-30,000 ohms 


Bulletins available on request. 


WRITE TODAY FOR INFORMA- 
TION; THERE IS NO OBLIGATION 


cu, @ 


cctae 


/) 
Associated RESEW 


3752 W. Belmont Ave. © Chicago 18, Ill. 












Drill Masonry Fast, Easy 









Kennadrills take the 
back-work, high cost, 
out of installation jobs 
wherever masonry is 
drilled. 


They have a 
hard diamond- 
like Kenna- 
metal cutting 








Get Results Like This: 


“59 holes—1'%4 inches | edge that stays 
Pond in tile, per erm sharpupto100 
Speed—40 secones | times longer, 
per hole. drills up to 5 


“average 100 holes, | times as fast. 


3% inches deep n 





cement between ree} GOOD in... 
grind. Sppole” .| CEMENT, 

if hours in — 
“Saved . 
one day with oremor: | PLASTER, 
row. Saved money | BRICK, 
had easier going. ASPHALT, 

MICARTA, 








ASBESTOS, SLATE, etc. 


Kennametal drilled holes are 
true, smooth, sharp-edged. Blade 
action ejects the cuttings, pre- 
vents binding, sticking. Bits are 
Yj"" to 114" in diameter, and can 
be used in hand braces, drill 
presses, rotary drills. 

Write for bulletin EK now. 


In Hardware Stores Everywhere 





KENNAMETAL Gne LATROBE 


PA 
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Pushbutton 


This mew bar type entrance push- 
button rings the bell from any angle. 
The escutcheon is of solid forged brass 
and bar is ivory plastic. Contact mech- 
anism is of the self-cleaning design 
with phosphor bronze springs. Screw- 
type terminals protrude from the rear 
center requiring a § in. diameter hole 
for mounting. Pushbutton is insulated 
and intended for use with low voltage 
only. The overall size is 3j in. by 13 
in. Auth Electric Company, Inc., 34- 
20 45th Street, Long Island City, 
N. Y. 





Tool 


A new tool has been developed that 
enables electricians to fasten fixtures to 
metal or concrete without using star 
drills or anchor plugs. It drives plain 
or threaded studs into concrete floors 
and walls, steel I-beams and columns 
by the discharge of a cartridge. Tool 
can be operated with one hand. The 
stud, with the cartridge fastened to it, 
is inserted in the barrel. The user 
rotates a spring-loaded safety arm to 
move the firing pin into position. Then, 
with a sharp push of the barrel against 
the material to be penetrated, the cart- 
ridge discharges and the stud is em- 
bedded. By interchanging barrels, tool 
may be adapted for use of either 3 in. 
or 4 in. diameter studs. Mine Safety 
Appliances Co., Pittsburgh, Pa. 


New Equipment 
briefs 


A new, light duty “Hand Type” 
cleaner for use in stores, offices, repair 
and service shops has been announced 
by Ideal Industries, Inc., Sycamore, 
Ill... . The O. Z. Electrical Manu- 
facturing Company of Brooklyn, 
N. Y. is now offering a new all Bake- 
lite insulating bushing of increased 


























. and there’s plenty to rec- 
ommend about Wagner Fittings; precision 
threading, durable cadmium plating, strict 
uniformity, laboratory-tested exactness, easy 
on-the-job installation. 

Every detail of production on Wagner Fit- 
tings is handled exclusively within the Wag- 
ner plant. From molten metal to final inspec- 
tion and shipping, each operation receives 
the careful attention that adds up to the high 
Wagner standard of quality. 

The final test of Wagner Malleable Fit- 
tings is on-the-job satisfaction. Every facility 
in the modernly equipped Wagner plant is 
geared to the task of making a product that 
successfully meets this challenge. That’s why 
you'll often hear, “I'll say I recommend 
Wagner Fittings!” 

Wagner Fittings are nationally distributed 
through leading wholesalers. 

WAGNER MALLEABLE PRODUCTS 
CO., 222 W. Adams Street, Chicago 6, IIli- 
nois. Foundry and Plant, Decatur 60, Illinois. 


Write for interesting, illustrated Catalog 483. 


WAGNER 


Malleable Fittings 


“From Molten Metal to Finished Product” 
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SWITCH “‘QN” © recutarty 


@ AUTOMATICALLY 


SWITCH “OFF sectricauy 


WITH A FAMOUS TO RK TIME SWITCH 


PLAIN OR ASTRONOMICAL 








Tork Clock Time Switches are world re- 
nowned for their dependability and ac- 
curacy. They require no regular atten- 
tion, and are available in many electrical 





capacities for both indoor and outdoor 7 
use. 
There’s a TORK CLOCK for every need. 


Economically priced from $9 50 


Send for free literature. 


N, EW. SPECIAL 


FEATURES ASTRONOMIC “FOLLOW the SUN” 














30 HOUR SPRING RESERVE. 
CLOCK CO., Inc. 
COMPLETE STOCKS WESTINGHOUSE! 
Electric ‘ WAGNER! DELCO! 
ite de | 
Parts AA 7. 

Q Rs a 
Your Catalog g 
Ne ?'« 





Send for 
On Your Letterhead 
Today to... 


The HARRY ALTER Co. 


1728 S. Michigan Ave. 134 LaFayette St. 
Chicago, Ill. New York, N.Y. 














a ) 
WHAT MAKES A MAILING CLICK? 


Advertising men agree ... the list is more than half 
R the story. McGraw-Hill Mailing Lists, used by leading 

manufacturers and industrial service organizations, 
direct your advertising and sales promotional efforts 
to key purchasing power. 


In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street New York, 18, New York 








mae 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 

















strength and durability. . . . An 
explosion-proof floor machine for au- 
tomatic scrubbiny, cleaning and polish- 
ing of hazardous areas has been put 
in production by Multi-Clean Products, 
Inc., St. Paul, Minn. 

A new portable electronic device 
for thawing frozen water pipes has 
been developed by the Trindle Prod- 
ucts Company, Chicago, Ill.... A new 
125-ton hydraulic press has been an- 
nounced by Dake Engine Company, 
Grand Haven, Mich. . . . Photoswitch 
Incorporated, Cambridge, Mass. has 
introduced a photoelectric control for 
general industrial and machinery ap- 
plication. . . . A new electronic gas 
filter is now available that will enable 
steel mills to clean the coke oven gas 
that accrues as a by-product in the 
manufacture of coke from Trion, Inc., 
McKees Rocks, Pa. 

The Oster Mfg. Co., Cleveland, 
Ohio has announced a new pipe thread- 
ing tool, known as “The Leader—No. 
54”, a geared receding die stock. ... 
A new 450 watt “Thermo-Grip” sol- 
dering tool, is available from Ideal 
Industries, Inc., Sycamore, Ill... . 
The DeVilbiss Company, Toledo, Ohio 
has a new portable air compressor de- 
signed especially for the home work- 
man; small service shop; farmer. 

The Kato Engineering Company, 
Mankato, Minn. has developed a motor 
and generator assembly which permits 
obtaining five or six different frequen- 
cies of alternating current simultane- 
ously. . . . A new portable electric 
hammer, Model HDH, has been an- 
nounced by the Wodack Electric Teol 
Corp., Chicago, Ill. . . . The Atlas 
Industrial Corp., Brooklyn, N. Y. an- 
nounces the introduction of a new 
hand operated winch. 

A new #¢ inch electric drill with an 
improved palm-grip handle with trig- 
ger switch has been announced by 
Portable Electric Tools, Inc., Chicago, 
Ill. . . . The Stalwart Rubber Com- 
pany, Bedford, Ohio has announced 
the availability of gaskets, diaphragms, 
grommets, washers, seals, packings, 
tubing and other extruded and molded 
products made from the new X-7 sili- 
cone rubber. 








New president of the Minneapolis Elec- 
trical Contractors Association, Louis 
LeMuy (right), Electric Maintenance 
Corp., receives congratulations from 
retiring president Dewey M. Wallin. 
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OFFICIAL © 
INTERPRETATIONS 


[FROM PAGE 136] 





NOW! the only 
PORTABLE 


Power Hack Saw! 








MINERALLAC 
Perforated 


STRAP 


Versatile Hanger Iron 


Question 3: Is it necessary, when ap- 
plying Tables 1, 2, and 4 of the 1947 
edition of the National Electrical Code 
to limit the allowable current-carrying 
capacity of motor circuit conductors, 
when associated conductors for Class I 
remote control and signal circuits (Ar- 
ticle 725) are contained in the same 
conduit or tubing and on the basis of 
the total number of conductors in the 
raceway? 

Finding: No, only the power load 
conductors need be counted. 
















Safely supports hanging pipes, conduits 
and cables up to 500 Ibs. Made of %-in. 
18 gauge electro-galvanized steel (also 
available in Everdur, copper, brass or 
aluminum). Precision made — perfora- 
tions do not vary. 34-in. holes on 3<-in. 


Section 3736. Interpretation No. 284. 
Issued January 22, 1947. Locknuts 
















centers. Comes in 10-ft. coils and 5 and 


lengths also. 
Send for literature and prices 


HANGERS, CLIPS, 


COMPANY 


Chicago 7, Illinois 





10-ft. straight lengths. Available in other 


Specify MINERALLAC 


STRAPS, BUSHINGS 


MINERALLAC ELECTRIC 


23 North Peoria Street 








Instantly read voltages right off 
dial. 65 to 660 v. AC. Also DC. 
Virtually burnout-proof. G. E. 
Lamp Guaranteed for 10,000 
hours. Plastic case. 12” flexible 
test leads. And only $2.75 list! 


@ Not only distinguishes between 
110, 220 ete. volts, but measures 
line voltage close enough to show 
up 3 or 4 volt drop between meter 
and load terminals on 110 v. line. 


@ No electrical worker need now 
be without definite knowledge of 
whether faulty operation of motors, 
or other elect equipment, etc. 
is due to improper terminal voltage. 


@ Checks for blown fuses, acci- 
dental — circuit continuity. 
Useful for electrical trouble-shoot- 
ing in general. 
@ Not subject to error of “False 
Indication” common to neon test 
lamps. 
It’s a “must.” Saves time, money, life 
and limb! Order from supplier, or from 





INDUSTRIAL DEVICES, INC., 


EDGEWATER 9..N.J. 
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With Bushings of Insulation Material. 


Question: Was it the intent of the 
Electrical Committee that the last 
sentence of paragraph b of section 3736 
of the 1947 edition of the National 
Electrical Code applies to any bushing 
constructed whdlly of insulating ma- 
terial employed, as provided in sectién 
3468? 

Finding: Yes. 


Section 2124-b. Interpretation No. 
285. Issue February 5, 1947. Three-pole 
Laundry Outlets in Apartment Build- 
ing; With Central Laundry. 


Question 1: In a multi-family dwel- 
ling of the apartment house type where 
washing machines are installed by the 
owner in a laundry room in the base- 
ment for the use of the tenants, does 
the 1947 edition of the National Elec- 
trical Code require the installation of a 
3-pole receptacle on a No. 12 wire cir- 
cuit in each apartment to comply with 
the provisions of paragraphs 2124-b and 
2115-b? : 

Finding: No. 


Question 2: In a housing project 
comprising several apartment buildings 
for over 1,200 families, where a central 
laundry is provided, what would be the 
intent of the 1947 edition of the Na- 
tional Electrical Code relative to the 
requirement for the installation of 
3-pole receptacles for the connection 
of laundry appliances? 

Finding: The intent of the Code is to 
require 3-pole receptacles in the laun- 
dry locations, which in this case is the 
central laundry provided for the indi- 
vidual tenants in the several apartment 
buildings comprising the housing proj- 
ect. 


Table 11, 1947 Code. Interpretation 
No. 286. Issued February 14, 1947, 
“Rewiring” in Exposed Raceways. 


Question: Is it the intent of Table 11 
—1947 edition of the National Elec- 
trical Code to permit rewiring in exist- 
ing exposed raceways, where it might 
be necessary to enlarge holes through 
floors, walls, etc., and thereby disfigure 
the finish of buildings to install larger 
size raceways? 

Finding: No, it is the intent that this 
provision apply to concealed raceways. 






















ELIMINATES FATIGUE! 
EASILY CARRIED! 
WORKS IN ANY POSITION! 


Once you see the HAND-I-HACK 
. . once you use it . . . you’ll admit 
it’s the most useful tool you have! 
It’s simple to operate . . . versatile 
. « economical! And—it does much 
better work than a hand saw. 


Capacity 3"x 3 ". Saws in horizontal, 
vertical and upside down position. 
Cuts square and true any metal 
from tough solid steel to thin wall 
tubing. Simply put your work in the 
HAND-I-HACK swivel vice... 
clamp tight ... set blade... start 
motor. HAND-I-HACK does the 
rest. Shuts off automatically when 
cut is finished. 


Blades last 3 to 5 times longer! 
HAND-I-HACK actually pays for 
itself in blade savings alone! And 
that’s easy to understand. HAND- 
I-HACK operates on the draw-cut 
and lift return principle without use 
of weight. It is fully adjustable. 


Uses standard 10" high speed 
hand blade-120 strokes a min- 
ute. Accurate angles up to 45°. 


ONE HAND 
CARRIES IT 


(Light Weight 
Aluminum Alloy) 


WRITE today for full 
information ...an 
the name of a near- 
by dealer. See for 
yourself what the 
HAND-I-HACK will 
do for YOU! 








* Trade Mark Reg. U.S. Pat. Of. [Pine LL 


Ltfe-Ro..way 


CORPORATION 


Syracuse, N.Y. 


808 Emerson St. 
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Be 
Non-Inductive 
Conductor Racks 





Racks available for any 
number of cables—oable 
sizes 5/16” to 23%” 


@ Available in types for any number of 
cable, the M & W Types S-L Conductor 
Rack is designed so that cables are only 
partially surrounded by metal. This pre- 
vents induced current—permits the rack to 
be used for A.C. or D.C. systems. Simple 
— makes for quick, easy mounting of 
cables. 


Write today for Bulletin C-5-51 . . . con- 


tains full information on M & W Non- 
inductive Cable and Conductor Racks. 


M. & W. 


ELECTRIC MFG. CO. 


EAST PALESTINE OHIO 














A SIZE 
\ aad TYPE f 


/ 
{O12 euely 


needa 





UNIVERSAL PARALLEL 
TAP CONNECTOR 









Catalog Nos. 
2030 to 2042 








© CONNECT TWO WIRES VARYING 
EITHER GREATLY OR SLIGHTLY IN SIZE, 
TWO OF THE SAME SIZE. 


The tightening bolts exert an even pres- 
sure on both wires regardless of size. 
The clamping surface is large and covers 
a contact area several times greater than 
the cross-section area of the wires them- 
selves. Locking feature insures a perma- 
nent connection. 


WRITE FOR CATALOG 5LC 


KRUEGER & HUDEPOHL 


232-8 VINE ST. * CINCINNATI 2, OHIO 








Section 7113. Interpretation No. 280. 
Issued November 15, 1946. Open Con- 
ductors—Supports and Separation. 


Question: Is it the intent of the Na- 
tional Electrical Code that the phrase 
“other material approved for the pur- 
pose” in section 7113 be interpreted by 
authofities having jurisdiction as in- 
cluding cleats of hard wood, such as 
may be found in equipment served by 
the wiring? 

Finding: Yes, the authority should 
exercise its judgment in the matter. 


Sections 2351 and 2371. Interpreta- 
tion No. 288. Issued May 16, 1947. Dis- 
connecting Means in Multiple Occu- 
pancy. 


Question 1: In view of paragraph 
2351-b of the 1947 edition of the Na- 
tional Electrical Code recognizing the 
disconnecting means (in multiple occu- 
pancy buildings) of not more than 6 
switches or circuit breakers supplied 
by a service, and paragraph 2301-b 
recognizing two or more sets of service 
entrance conductors from one service 
drop, is the limitation of 6 switches or 
circuit breakers per set of service con- 
ductors or per building? 

Finding: The conductors entering a 
multiple occupancy not having a com- 
mon readily accessible space, as per- 
mitted by paragraph b of section 2301, 
are a “set of service conductors” as re- 
ferred to in the first paragraph of sec- 
tion 2351, and the limitation of 6 
switches or circuit breakers applies to 
a set of service conductors and not to 
the building. If the multi-occupancy 
building has a common readily acces- 
sible space the limitation applies to the 
building. 


Question 2: Are the switches referred 
to in sections 235l-a and 2351-b a spe- 
cific type such as the conventional 
enclosed switch containing an exter- 
nally operated switch and fuses (suit- 
able for use as service equipment) or 
can they be merely unfused switches? 

Finding: Note the last sentence of 
paragraph a of section 2351: “The dis- 
connecting means shall be of a type 
approved for service equipment and for 
prevailing conditions.” 


Question 3: Is it the intent of section 
2371 of the 1947 edition of the National 
Electrical Code, in a multiple occu- 
pancy supplied by a single service drop, 
and a single set of service entrance 
conductors, to permit up to 6 switches, 
each switch having 6 sets of fuses and 
each switch having its own main dis- 
connect in the same enclosure but no 
main fuses, and no main switch and/or 
fuse ahead of the 6 switches? 

Finding: This question is answered 
by Interpretation No. 141, which reads 
as follows: 

(Limit of service Disconnecting 
Means, Section 2351 and 2371) 


Question: Under sections 2351 and 
2371 of the 1937 edition of the National 
Electrical Code, is it permissible to in- 
stall six sets of circuit breakers, each 
set consisting of six circuit breakers 











To help you 
install, maintain 


ae and operate 


ELECTRICAL 
EQUIPMENT 

















Here are hundreds of 
detailed descriptions, 
rules, methods, wiring 
and practical data. 


You'll be able to solve 
every-day electrical 
problems right on-the- 
spot with the help of 
this guide. It gives you 
all the usable facts you 
need for the selection, installation, operation, care 
and proper application of electrical apparatus and 
materials. Contains complete data on wires and 
cables, splicing, installation and care of motors, 
capacitors, lighting equipment, the latest informa- 
tion on electron tubes and circuits and their ap- 
plication in industry. Imagine how much this 
information means to you . . - in increasing the 
number of jobs you can handle, in efficiency, ad- 
vancement, and time, energy and effort saved. 


New Sixth Edition 


AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


By Terrell Croft 
Revised by CLIFFORD C. CARR 
1734 pages, 1327 illus., over 400 tables 
$6.00 


With this trouble-shooting book at your finger- 
tips you'll see how quickly work problems can 
be simplified. In easy to understand language 
you are given the right facts in the way you 
want them . . thoroughly indexed for quick 
finding. It covers everything from explanations 
and definitions of fundamentals to suggestions 
and ways for remedying the troubles of electrical 
equipment and maintaining high eg Be = 
ciency. It presents the kind of practical inform 

tion that helps all practical electrical coi 
wiremen, contractors, linemen, plant superintend- 








ents, operators, construc- 
tion engineers and others, 


CONTENTS 
® Fundamentals of Elec- 
tricity @ Properties and 


Bigger and Better 

New 6th Edition— 

in Accordance with 
1947 National 
Electrical Code 





Splicing of Conductors 





@ Circuit and Circuit 
Calculations @ General Electrical Equipment and 
Batteries @ ‘Transformers @ Electron Tubes 
and Circuits @ Generators and Motors @ Out- 
side Distribution ©@ Interior Wiring @ Electric 
Lighting @ Wiring Tables. 


10 DAYS’ FREE EXAMINATION 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42nd St., N. Y. 18 


end me Croft’s AMERICAN ELECTRICIANS’ 
ANDBOOK for 10 days’ examination on approval. 
In 10 days IT will remit $6.00 plus a few cents 
postage or return the book postpaid.* 


REY i civ Rohs <5 spi c§ /d0Gn'e es en Gans oes 
a ins ceenean dR h eed r chicas vebets EC-3-49 


*Save: We pay mailing costs if you send eash with 
order. Same return privilege. 
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"HAMILTON" 


SPRAY BOOTH FANS 


For Immediate Delivery 





Available in 12”, 18, 24”, 27” 30”, 
a : diameters, from 1/6 H. P. to 
Air capacities, 1180 to 29,000 C.F.M. 
Heavy duty construction for continuous 
operation. 


Several Choice Territories Available 
for Mfgrs. Agents 


HAMILTON FAN & BLOWER CO. 
1521 E. Compton Rd. 
MT. HEALTHY 31, OHIO 














MANY TYPES AND SIZES 
WRITE for 54-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Ine. 






















in a separate enclosure; or six sets of 
fused switches, each set consisting of 
six fused switches in a separate enclos- 
ure, without a main line disconnecting 


means. 
Finding: No. 


Question 4: In complying with the 
requirements of section 2371 of the 
1947 edition of the National Electrical 
Code, how many of the switches de- 
scribed in Question 1 could be installed 
on a single set of service entrance con- 
ductors without installing a main 
switch and/or fuses? 

Finding: Six switches. 


Question 5: With reference to section 
2371-a-4 (3), what constitutes a sepa- 
rate sub-division of the service? 

Finding: A service switch and its 
accompanying fuses or a service circuit 
breaker constitutes a separate subdivi- 
sion of the service. 

Article 390. Interpretation No. 289. 
Issued March 20, 1947. Wiring of Pre- 
fabricated Buildings. 


Question: Was it the intent of Article 
390 that the term “existing outlet’ as 
used in Articles 342 and 344, be re- 
stricted in the case of prefabricated 
construction (Article 390) to installa- 
tions made after completion and occu- 
pation of the building in question? 

Finding: Yes. 


Section 4325. Interpretation No. 290. 
Issued May 26, 1947. Shunting During 
Starting Period. 


Question 1: Regarding section 4325 
of the 1947 edition of the National 
Electrical Code, is it the intent that 
the term “automatically started” refers 
to starting of a motor by means of a 
magnetic starter with pushbutton con- 
trol? 

Finding: No. 


Question 2: Provided starting is ac- 
complished manually or by a magnetic 
starter with pushbutton control, is the 
term “automatically started” in the last 
sentence of section 4325 intended to 
prohibit the use of a time-delay relay 
which will automatically maintain the 
shunting of the overcurrent protective 
device only for the time sufficient to 
allow the motor to start? 

Finding: No. 


Section 5019. Interpretation No. 291. 
Issued May 2, 1947. Fixed Lights in 
Class I, Division 2, Locations. 


Question: Does item 2 of section 5019 
of the 1947 edition of the National 
Electrical Code require the use of 
vapor-tight types of lighting fixtures? 

Finding: No, unless the fixture is in 
a damp or wet location; see section 
4111. 


Section 3624. Interpretation No. 292. 
Issued July 17, 1947. Number of Con- 
ductors in Raceway. 


Question: Is it intended that the re- 
duction in allowable current-carrying 
capacity of each conductor, that is 
given in Note 4 following tables 1 and 2 
of the 1947 edition of the National 








Check 3-Phase 


Connections 
this Quick 
Positive Way... 





KNopP 


Phase Sequence 


Indicator is 


° Reliable 
¢ Nothing to Adjust 
for Reading 


Now you can save time in checking poly- 
phase connections and be sure they're RIGHT 
when you use the Knopp Phase Sequence 
Indicator. 


Just clip it on, push the safety button and 
determine beyond a doubt whether the phase 
sequence is A-B-C; or C-B-A. This depend- 
able Knopp Phase Sequence Indicator shows 
phase sequence by direction of disc rotation 
rather than by lamps. Gives correct indica- 
tion regardless of voltage or circuit condi- 
tions without changing taps or dials. It does 
protect equipment and assures properly 
connected poly-phase wiring; 50 to 500 volts, 
3 phase, 3 wire, 25-60 cycles. 


Well-Built, Foolproof 


It stands up under rough field use and gives 
accurate and reliable service. It is made by 
Electrical Facilities Inc., technical electric 
equipment manufacturers of 21 years experi- 
ence. This indicator has a laminated bakelite 
housing and no exposed metal parts. It is 
built for complete safety. Fully insulated 
clips can remain attached between tests as 
safety push button permits indication only 
when needed. Weighing but 21 oz., the 
Knopp Phase Sequence Indicator is small 
and easy to carry. Price $25; with leather 
carrying case, $30. Order today or write 
for complete description. 


ELECTRICAL FACILITIES INC. 


4232 Holden Street Oakland 8, Calif. 
Le 
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It’s YOUR future— 
Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 

















Was there ever such an opportunity to get 
started in electrical maintenance and re- 
pair—and at top-notch wages? Are you 
ready—with experience and ability—to cash 
in on it? Others are getting just the sort of 
background needed—dquick! practical !—to 
handle the great variety of electrical mainte- 
nance and repair work TODAY—from this 
well-known electrical library. You can too! 


Electrical Maintenance 
and Repair Library 


5 volumes, 1913 pages, 1729 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW—+to install all types of motor and gen- 
erator units—to inspect and repair motor 
starters and generators—to diagnose motor 
and generator troubles—to test armature wind- 
ings, test induction motors, etc., etc. One 
book is full of trouble-shooting charts that 
show quickly symptoms, causes, specific reme- 
dies, etc. 


Includes trouble-shooting book 


In addition to four well-known practical books on all 
details of testing, connecting, rewinding, installing and 
maintaining electrical machinery, the Library includes 
Stafford’s Troubles of Electrical Equipment, a handy Kk 
giving helpful maintenance information, special trouble- 
shooting charts, explanations of symptoms and causes of 
machinery troubles, specific remedies, ete. This revised 
library io you the ability to handle bigger jobs with 
surety of results. 


10 DAYS’ EXAMINATION 
Easy monthly payments 


We want you to examine this Library for 10 days. If 
you don’t want it at the end of that time, there’s no 
obligation to keep it. On the other hand if you decide 
you want the help these books can give, start the small 
monthly payments then, and in a short time the books 
are yours, right while you have been using them. Send the 
coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 

3380 W. 42 St., N. Y. 18 

Send me Electrical Maintenance and Repair Library, 5 
volumes for 10 days’ examination. If I find the books 
satisfactory, I will send you $2.50 in 10 days, and $3.00 
@ month until $17.50 has been paid. Otherwise I will 
return the books postpaid.* 








DEA ch sks kn padawedsnvs eer ee baonensennescasbeneeseawde 
BOBO ccccccccccccccccccsccsccceccccsccccese eeccccce 
CHT acovccececcsvccccscooece Zone........ State........ 
COMPATY. 2. ccccccccccccccccccccccscccocccccccccccccsce 
DUAR  cnccovescndscccoconcccevacecsoeccoeves EC-3-49 


* SAVE! We pay mailing costs if you send first payment 
with this coupon. Same return privilege, 








Electrical Code, be applied to the con- 
ductors in wireways and in auxiliary 
gutters that are installed otherwise in 
full conformity with sections 3624 and 
3745, respectively? 


Section 2583-b. Interpretation No. 
293. Issued June 4, 1947. Pipe Elec- 


trodes. 


Question: When conduit is used as a 
grounding electrode, is the requirement 
of sub-paragraph b of section 2583 of 
the 1947 edition of the National Elec- 
trical Code met if the conduit is gal- 
vanized on the outside only? 

Finding: Yes. 


Article 336. Interpretation No. 294, 
Issued June 16, 1947. Non-metallic 
Sheathed Cable. 


Question: May the non-metallic 
sheathed cable wiring method be em- 
ployed for quonset huts and other 
sheet metal buildings? 

Finding: Yes. 


Section 2115-B. Interpretation No. 
295. Issued June 16, 1947. Receptacle 
Circuits (Dwelling Occupancies). 


Statement: A 3-wire circuit is run to 
a laundry outlet as required by sub- 
paragraph b of section 2115 of the 1947 
edition of the National Electrical Code. 
then a 2-wire tap is carried on from that 
point to supply ceiling light outlets 
and/or receptacles in the laundry or 
other part of the basement. 


Question: Does the installation de- 
scribed violate the limitation “such 
circuit shall have no other outlets”? 

Finding: Other receptacles supplied 
by this circuit shall be only “for the 
small appliance load in kitchen, pantry, 
dining room, and breakfast room.” In 
other words, the circuit should not 
supply a lighting load. 


Table 31. Interpretation No. 296. Is- 
sued July 17, 1947. Flexible Cord. 


Question: May the cord from a ther- 
mostat, series-connected at the con- 
venience outlet plug in the supply cord 
to-a portable heater be one of the cords 
listed for portable heaters in Table 31 
of the 1947 edition of the National 
Electrical Code? 

Finding: Yes. 


Section 4150. Interpretation No. 297. 
Issued July 17, 1947. Fixture Raceways. 


Question 1: May an installation of 
fluorescent fixtures approved for end- 
to-end assembly be supplied by a multi- 
wire branch circuit? 

Finding: Yes. 


Question 2: May the ungrounded 
conductors of a multiwire branch cir- 
cuit (supplying fluorescent fixtures as 
in question 1) have individual overcur- 
rent protection and control? 

Finding: Yes. 


Section 5015. Interpretation No. 298. 
Issued August 29, 1947. Sealing. 


Question: With reference to section 














WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 

Maintenance — Repairs 














WIRE CONNECTORS 
FAST! EFFICIENT! ECONOMICAL! 


SOLAR ELECTRIC CORPORATION 


WARREN, PA. 








How to drill Concrete 


for expansion bolts, conduits, etc. 






You can drill holes through cencrete 
walls, floors, ceilings, 12 to 15 times 
faster than by hand. Use the Wodack Do-all 
Electric Hammer. Typical example: drills a %” 
hole 1” deep through average concrete in less than 
15 seconds! Saves time and money. You also use 
Wodack Do-all for chipping concrete, drilling wood, 
metal, etc. Investigate. 


WRITE TODAY FOR BULLETIN 471-EC 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 














The Where-To-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical con- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue 
—a good habit! 
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PAINE 
“Sudden Dept “s 
DRILLS 


CUT HOLES FASTER 
WITH LESS EFFORT 


Paine “Sudden Depth” 
drills, Carboloy tipped, 
cut through wood, con- 
crete or any non-metallic 
material faster, easier 
than ordinary drills. Be- 
cause they are “dia- 
mond-hard,” they last 
longer . . . require less 
sharpening. Priced low- 
er than ever. Use in any 
slow speed Electric Drill. 

“Sudden Depth” drills 
are available in two 
styles .. . Fluted Shank 
for deep holes, and 
Round Shank for shal- 
low anchor holes. Ex- 
tensions can be easily 
welded to either model 
for any length drill. Send 
for descriptive literature. 








THE PAINE COMPANY 


2961 Carroll Ave., Chicago 12, Illinois 




















THE CLIPPER 


Only 


Hundreds of pounds of grease and dust suspended 
in the air as mist pass through a kitchen ventilator 
during its operating life but only the Clipper moves 
this harmlessly outdoors without gumming or wearing 
the motor. The Clipper is guaranteed for 5 years 
because the motor is entirely removed from the air 
stream. It’s easy to install in old or new houses. 
Mounts in the ceiling between joists with only the 

) dripless ceiling grille 
visible. 


z ‘LI . 
(IT Sketches show how easily 


Clipper is installed be- 
tween joists and vented 
throughroof oraside wall. 


TRADE-WIND CLIPPER 


Socal eesenetllicnamienndliemmmcalinanandicnmnatitennatitnmenettiomettimnetimmeniomsel he eo en 
Trade-Wind Motorfans, Inc. 
5709 S. Main St., Los Angeles 37, Calif. 

Send complete information on the Clipper. 
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5015 of the 1947 edition of the National 
Electrical Cade, are seals required in 
runs of rigid conduit which pass 
through a hazardous area but which 
originate and terminate in a non-haz- 
ardous area? 

Finding: Seals are required at both 
ends of a run of conduit if the run 
within the hazardous area contains a 
box, coupling, fitting, or other enclo- 


sure, 


Section 3649. Interpretation No. 299. 
Issued August 29, 1947. Reduction in 
Size of Busway. 


Statement: A feeder of a busway in- 
stallation is rated 400 amperes and 
through a “tee” tap or junction point 
supplies a branch busway at its center 
point. The branch is rated 250 amperes 
throughout its length. 


Question: Does the 50-foot limit to 
length of branch, stated in section 3649 
of the 1947 edition of the National 
Electrical Code, apply to the right and 
left sections of the branch separately? 

Finding: Yes, the situation appears 
identical with that which would exist 
if the two branches were connected at 
different points of the length of the 
feeder bus. 


Section 3364. Interpretation No. 300. 
Issued November 7, 1947. Protection 
for Non-metallic Sheathed Cable. 


Question: Who is to determine what 
protection if any, from mechanical in- 
jury is needed when applying para- 
graph b of section 3364 of the 1947 
edition of the National Electrical Code? 

Finding: The authority enforcing the 
code. 


Interpretation No. 301. Issued Feb 
ruary 14, 1948, 


Statement: A service for a multi-fam- 
ily building is topped at a junction box 
within the premises supplying two or 
more individual premises. 

Question: Does the phrase, “at each 
individual service” of the first sentence 
of section 2523 of the 1947 edition of 
the National Electrical Code forbid a 
single grounding conductor from the 
junction box for this service? 

Finding: No. 


Section 5143. Interpretation No. 304. 
Issued July 16, 1948. Wiring and 
Equipment Near Fuel Storage Tank 
Vent Pipe. 


Question: How does section 5143 
apply in the case of a vent-pipe from 
a fuel storage tank? 

Finding: When in an outside loca- 
tion, the wiring and equipment on a 
pole standard should be as required for 
a Class I, Division II hazardous loca- 
tion (Article 500) if within 20 feet 
horizontally from the vent and if also 
below the five foot level above ground, 
unless the authority enforcing the Code 
specifies that the wiring and equip- 
ment must conform to the require- 
ments for a Class I, Division I, haz- 
ardous location. 


Section 5015. Interpretation No. 305. 














MULTI UNITS 





AND REWIRING 
INSTALLATIONS 
PURE init 


MULTI 


INDUSTRIAL 


LIGHTING 





MAKE YOUR NEW 


EQUIPMENT 

















@ New construction always 
holds great promise for lighting 
installations but rewiring jobs 
hold a potential that is hard 
to estimate. With the MULTI 
line to back you up every job 
can be a moneymaker. MULTI 
gives you quality, style, and 
service — service to your cus- 
tomers which pays off in good 
will and profit. Give MULTI 
a try for your indoor, outdoor 
—general or localized lighting 
installations. 


Send for our complete catalog 


* 
-—MULTI_ 
ELECTRICAL MANUFACTURING CO. 
4223 W. Lake St., Chicago 24, Ill. 
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@ SEARCHLIGHT SECTION ’@ 




















air cooled 


2000 NEW 





© WILL OPERATE ON 
220 AND 440 CIRCUITS 


All transformers insulated with 
fiber glass; no fireproof vaults 
required. For lighting and power. 


* LOW PRICES * 





KVA | VOLTAGE RATING 





¥, to 25 450 to 117 





T/p t0 25 | 225/450 to 117/234 








PHASE CHANGERS 








15 to 50 | 220 or 440 to 220 











MANUFACTURED BY ALLIS CHALMERS 





® Crated for immediate delivery 





AMERICAN ELECTRIC SERVICE & MAINTENANCE CO. 


SPRINGFIELD, MASS. 
MOTORS @ GENERATORS @ TRANSFORMERS @ SALES @ REPAIRS @ RENTALS 

















ENGINEERING EXECUTIVE 


A man who can handle a top engineering, 
sales and administrative position with a well- 
established contracting engineering organiza- 
tion serving both small and large industrial 
and commercial firms in New York Area. 
Experienced in estimating and supervising elec- 
trical construction work, as for example in 
industrial plant maintenance and expansion, in 
new building construction, or in the public 
utility field. 
E.E. degree, or M.E. “eo with electrical ex- 
perience. Age 30 t 
Write qualifications yh post experience. 
P-8171, Electrical Construction & Maint. 
330 West 42nd St., New York 18, N. Y. 











TRANSFORMERS 
CIRCUIT 
BREAKERS 


New e Rebuilt ¢ Rentals 


1 H.P. te 2500 H.P. motors in stock 
D.C., A.C., 25-50-60 Cycle 


ELECTRIC EQUIPMENT CO. 


49 CURLEW ST. ROCHESTER 1, N. Y. 





























REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 








SELLING OPPORTUNITY WANTED 





SALES REPRESENTATIVE many years ex- 

perience calling on jobbers and manufac- 
turers, New York and vicinity, ig open to 
represent reliable concern. References. RA- 
7854, Electrical Construction & Maint. 








BUSINESS OPPORTUNITY 





Consulting Engineer desires partner. 

Must be Registered Engineer, experienced in 
power and lighting layouts of all kinds. Must 
be willing to invest some capital in return for 
a guaranteed clientele over an agreed break-in 
period. Established 29 years. Location Connec- 
ticut. Object—retirement. BO-7776, Electrical 
Construction & Maint. 





Electrical contracting business 


established 25 years, with retail appliance and 
material outlet with many well known brand 
franchises. Residential and industrial wiring 
employing 12 electricians. Large stock of wir- 
ing material, near Chicago. BO-7909, Electri- 
cal Construction & Maint. 





ELECTRICAL 
CABLE 


BOUGHT AND SOLD 
% For every industrial and 
ication 


* CARGE STOCKS ON HAND 
% RAPID DELIVERY 
* CUT TO LENGTH 


Send us your inquiries. 


UNIVERSAL Wire & Coble Co. 


2664 No. Clybourn Ave., Chicago 14, Ill. 





eum PROFESSIONAL SERVICES =m 











LANCASTER, 
ALLWINE & ROMMEL 


422 Bowen Building, Washington 5, D. C. 
Registered Patent Attorneys 
Practice before United States Patent Office. Patent- 
ability, Validity and Infringement investigations 
and opinions. Booklet and Form ‘‘Evidence of 
Conception’ forwarded upon request. 











Issued July 16, 1948. Seal Fittings 
Where Required. 


Question: In the case of a rup of 
conduit two inches or larger in size, 
connecting two terminal or junction 
boxes, when does subparagraph 2 of 
paragraph (a) of section 5015 of the 
1947 edition of the Code call for more 
than one seal? 

Finding: A single seal is called for 
when its position would be not more 
than 18 inches from either enclosure. 
However, if the conduit run is of more 
than 36 inches in length two seals are 
called for each not more than 18 inches 
from the nearest enclosure. 


Section 3717. Interpretation No. 306. 
Issued July 22, 1948. Accessibility of 
Junction Boxes. 


Question: With reference to section 
3717, must a junction box when lo- 
cated in an attic be accessible from 
within the premises if an exterior open- 
ing to the attic “not guarded by eleva- 
tion” is available? 

Finding: No. 


Section 5015. Interpretation No. 307. 
Issued July 16, 1948. Type of Fittings 
Not Considered as Enclosures. 


Question: Are fittings similar to 
Types LBH, EKC, and ESC (C-H 
Company) which are inserted in a con- 
duit system solely to simplify pulling-in 
of conductors and which contain no 
splices to be considered enclosures in 
view of subparagraph 2, paragraph a 
of section 5015? 

Finding: No. 


Section 5016-a. Interpretation No. 
308. Issued August 19, 1948. 


Question: Was it the intent of the 
Electrical Committee that section 
5016-a of the revised Code (1947 edi- 
tion) bring about changes in the design 
of cases for oil immersed switches 
(motor controllers) that had been “ap- 
proved” or listed by Underwriters’ 
Laboratories, Inc. (guide 184N13) and 
accepted in the field as satisfying the 
requirements of section 5017 of the 
1937 and 1940 editions of the National 
Electrical Code? 

Finding: No. 


Interpretation No. 310. Issued Sep- 
tember 10, 1948. 


Question: Concerning equipment for 
circuits over 600 v, Articles 230 and 
710; is it the intent that “air” circuit 
breakers be not used when the tex: of 
the National Electrical Code mentions 
oil circuit breakers? 

Finding: No!—generally speaking, 
specific mention of oil circuit breakers 
infers need for safeguarding because 
of the oil, Air circuit breakers (and 
switches) for use as required discon- 
necting means of for over-current pro- 
tection are acceptable in lieu of oil 
circuit breakers (and oil switches) if 
of suitable ratings and operating 
characteristics. 
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FEATURE THE FAVORITE 


INFRA- 
RED 


NALCO >" LAMPS 





Popular demand means repeat business—get your 
share. For initial installation, or for replacement, fill 
your orders promptly by maintaining a full stock of 
all Nalco Infra-Red Lamps. Especially designed for 
industrial use,—for maintenance, and production dry- 
ing lines, Nalco Infra-Red Lamps with their long 
lasting carbon filament, and sealed reinforced base, 
give consistent, dependable satisfaction. Time tested 
and job tried. Nationally advertised. 


The baking and drying favorite for 


INDUSTRIAL PLANTS 
AUTOBODY SHOPS 
SIGN SHOPS 
WOOD WORKING PLANTS 
and process and production finishing in many 
industries. 


Illustrations show 
Nalco Infra-Red 
Lamps in a vari- 
ety of _ styles, 
available in 
either inside alu- 
minumed (self- 
reflecting), or 
clear glass type 








a= use with re- 
ectors) 


See your Electrical Wholesaler. 








NORTH AMERICAN 


Electric 


1044 Tyler St. 


Lamp Cae. 
St. Louls 6, Mo. 















NEW BUSINESS 
for CONTRACTORS 


The big development in outside 
business lighting is to the ‘‘new 
method of lighting’’ made pos- 
sible by Post-Lites, the new all- 
weather fluorescents. These dra- 
matic, stream-lined lights radiate 
light in all directions. They 
completely dominate any sur- 
roundings. Visible a mile away. 
Attract business like nothing else 
can. One installation sells others. 
This is your big opportunity! 

Post-Lites are well engineered 
by a 38 year old company. Good 
in zero weather. Wide variety of 





Round Post-Lites 
straddle pipe 
posts. 


types install on posts, walls, Half-round Post- 
corners. Mail coupon for new = nOURE 90 
Catalog. Also other models 


W. H. LONG CO., 61 W. Hubbard St., Chicago 10, 


Please mail Catalog and Prices, 





FRAMEWORK FOR 
ELECTRONIC PROGRESS 


[FROM PAGE 64] 


troughs are pendant-mounted in base- 
ment sections as well as over the main 
floor. 

Depending upon location, utilization 
of space, desired intensities of illumi- 
nation, mounting height and spacing of 
fixtures, incandescent lamps vary from 
100- to 500-watts, while fixtures in- 
clude bowl and shallow dome units with 
turnlox pendant hoods, vaportight and 
explosion-proof units, decorative semi- 
indirect statuary-bronze luminaires, 
and several varieties of outdoor flood- 
and spot-lighting units. All wiring 
splices are made with either solderless 
connectors or lugs and all wire is 12- 
gauge or larger. Throughout this 
plant, dedicated to a modern industry, 
there is evidence of modern methods, 
techniques, materials and services. In- 
cluded are industrial trucks and mono- 
rail cranes to facilitate interplant trans- 
portation, forced ventilation to insure 
manufacturing cleanliness and em- 
ployee comfort, paging systems and 
extensive underfloor communication 
installations, sprinkler and alarm sys- 
tems for safety, acoustical ceilings and 
the widespread use of color in light- 
ing and decoration. Constructed to 
serve the field of electronics, the plant 
in turn is dependent upon electrical 
distribution and application. It is an 
outstanding example of the electrical 
framework behind scientific and tech- 
nological advancement. 





Robert Dron (seated) owner of 
Ardron Electrical Company, Granite 
City, Illinois, chats with his engineer 
Gary Hatfield. Mr. Dron is also vice- 
president of the St. Louis Chapter, 
NECA. 














— no spreading 
or buckling. 


The shoulders —> 


ore square and 
strong—drives 
easily and ac- 
curately. 


Long taper to —> 


ee ps staple 
eld firmly at 
the first tap of 
hammer. 











No. 362 


Designed specifi- 
cally for non-me- 
tallic sheathed ca- 
ble. Made shorter 
for easier driving. 


Flat across top —> 


“DRIVE-IN” 


CABLE STAPLES 


No. 360 





No spreading or 3 
buckling with Austin 

staples! Made of 
heavy, selected temper, round 
edge flat wire with sharp, burr- 
free points. } 























No. 363 


The new staple 
is specially de- 
signed for small 
diameter non- 
metallic sheath- 
ed cable. Small 


in size—easier | 


to drive. 


Austin staples are conveniently packed in 
sturaily made, metal edge cartons of 100 
and 500, and in cases of 2500. 


<< Stomped of 


Made for armor- 
ed cable. Avail- 
able without 
indenture in top 
for non-metallic 
sheathed cable 
—Cat. No. 361. 


heavy, selected 
temper, round 
edge flat wire. 


“€ Sharp, burr-free 


points—staple 
starts easily in 
any wood. 


ZB 
Oy £ 


















The THC. bustin Company 


NORTHBROOK, ILL/NO/S 


3185 « 
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“Give us the tools... 


INDUSTRY * 


73rd OF A: SERIES 


Now is the time to 
FIGHT SOCIALISM 
in Washington 


Ede we want to follow Britain down the economic 
skids? 


We Americans face that question today. For we 
are being advised by Administration economists 
in Washington to take the course which destroyed 
Britain industrially. It is the temporarily easy 
course of cutting down expenditures for tools in 
order to have more things to consume right away. 


The President’s Council of Economic Advisers 
tells us we are spending too large a part of our 
national income on new tools and equipment. A 
larger share, they say, should go for goods and 
services used directly by consumers. 

Before we take that advice, let us look at Bri- 
tain. When the British once allowed their indus- 
trial plants and equipment to run down — they 
started down a dreary road to industrial stagna- 
tion and decay. 

British industry once ruled the world. Low pro- 
duction costs enabled it to undersell all competi- 
tors. Efficiency gave British workers the highest 
living standards anywhere. 

Now all that Britain has between it and eco- 
nomic disaster is pluck and American aid through 
the Marshall Plan. 


The British people are living poorly — still on 
rations and in austerity, With practically everyone 
working, and working longer hours than we do in 
the United States, they cannot produce enough to 
pay for the raw materials and food they must 
import. 

How did Britain get in this fix? 

The story is complicated. British sacrifices in 
two wars play a tragic part in it. But another fact 
also stands out: 

Britain began to go downhill even before World 
War I — when British industries allowed their 
plants and equipment to grow obsolete. E 

Once that process started, it grew steadily 
worse. By 1929 the share of Britain’s national 
income being plowed back into capital invest- 
ment had shrunk to less than two-thirds of what 
it had been twenty years earlier. We were putting 
twice as big a share of our national income into 
capital goods at this same time. 


Skimping on capital equipment —on new plants 
and new tools—put the skids under industrial 
Britain. 


World War II only speeded up a process already 


well under way. 
continued on next page 











British industry today shows the results of its 
failure to keep up to date. Here are three examples 
found by Dr. Laci Rostas, Britain’s leading au- 
thority on measuring workers’ productivity: 

An American produces four times as much pig 
iron as his British counterpart. 

He produces more than four times as many 
tires. 

In all industry, on the average, an American 
produces almost three times as much. 

The real reason is the American’s better tools. 
The British are struggling with equipment that is, 
on the average, forty years old. 

Britain once had a big head start in industrial 
equipment. But she let it slip away. And as it went, 
Britain’s industrial and political leadership slipped 
with it. 

How could British leaders have slept while all 
this happened? 

This, too, is a complicated story. But parts of 
it stand out clearly: 

1. British business men put in more time per- 
fecting cartels to avoid competition than they 
did in improving their plants and equipment to 
meet it. 

2. British labor leaders concentrated on sharing 
the work and sharing the wealth—rather than do- 
ing the job necessary to have enough wealth to 
make the sharing worthwhile. 

3. British governments taxed away the means 
to buy new equipment. By steadily increasing per- 
sonal taxes, they undercut the ability of individuals 
to invest in new equipment. Finally, they took 
away the incentive to get new equipment by pro- 
gressively taxing away any returns-on it. 

4. Farseeing socialists smiled all the while, 
knowing that as private industry more and more 
lacked the tools to do a progressive job, they would 
have their chance to run the country. 

Now, with Britain’s fate in their hands, the so- 
cialists are trying desperately to stem the nation’s 
economic decline by rebuilding its industrial plants 
and equipment. 





A complete report on our national survey, “Business’ Needs 
for New Plants and ment,” may be obtained by writ- 
ing McGraw-Hill Pub Co., 330 West 42nd St., New 
York 18, N.Y. This is the fifth editorial of a special series 
on industry’s needs for new plants and equipment. 











They are making a little headway, but not — 
enough. There are several reasons. One is that 


Britain must export most of the new equipment 
she can make. Another major reason—increasingly 
important for her future—is that money needed to 
renovate Britain’s run-down industry is taxed 
away to support welfare programs. The (London) 
Economist grimly puts it this way: 

“The importance of the function of saving has 
only been discovered now that the means of saving 
have largely been destroyed.” 

Our own Federal and State governments, too, 
have dangerously whittled away incentives. They 
have more than tripled tax rates on personal and 
corporation incomes in the last twenty years. Now, 
the President proposes to do more whittling. 


If the United States is not to go Britain’s way, 
we must preserve our incentives to save and to 
invest in industry. 


If the United States is to progress, we must con- 
tinue to build up our industries. — 


The President’s Economic Advisers say we can 
slow down. But the McGraw-Hill survey of “Busi- 
ness’ Needs for New Plants and Equipment,” re- 
ported in the previous editorial in this series, pro- 
duced facts to the contrary. It showed that indus- 
try now plans—if it can get the money—to spend 
$55 billion in the next five years for new plants 
and new tools. Moreover, it showed industry's 
needs for new facilities are large. 

By cutting down the incentives to save, by giving 
soothing advice that we do not need to save so 
much, Washington is pushing us toward Britain’s 
way—the route via industrial stagnation to social- 
ization. 

Before we skid too far, we should pull up short 
and ask ourselves: Do we want to go Britain’s so- 
cialistic way? 

There still is time to say, “No.” 


President, McGraw-Hill Publishing Company, Inc. 
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